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PREFACE,

ON the announcement of the death of De. Hugh Fal-

coner, on January 31, 1865, there was but one feeling

among men of science—that a master mind had passed

away, and left little behind of the vast amount of pa-

laiontological knowledge acquired during a period of

thirty years. Gifted with a memory rarely equalled,

to which he too often confided the results of his re-

searches, and having a natural aversion to publish his

views without thoroughly sifting every fact which could

be brought forward to corroborate or refute them,

there can be no doubt that the loss to science conse-

quent on his death is in a great measure irreparable.

For many years, however, Falconer had been in the

habit of noting down careful descriptions, with measure-

ments, of many specimens which he believed to elucidate

the subject of his investigations. The present work is

a collection of memoirs, some of which Avere published

during his lifetime, but many were not, together with

such passages from his Note-books as have appeared to

the Editor most important and complete.

The work is divided into two volumes, of which the

first gives the results of the author's investigations on the

Fossil Zoology of the Sewalik Hills, and the second is
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composed of memoirs and observations, for the most

part written subsequently to his return to Europe.

Many of the memoirs in the first volume have been

already published, but in journals which are accessible

to few scientific men in Enirland or on the Continent.

Others, though written many years ago, are now pub-

lished for the first time. The researches on the Fossil

Fauna of the Sewalik Hills were conducted by Dr. Fal-

coner jointly with his friend Captain (now Sir Proby

T.) Cautley, and all the new species were announced

in their joint names. Some of the published memoirs

appeared in the names of both, and others in the name of

one only of these observers ; but all have been here col-

lected, so as to bring together as complete an account of

the Sewalik Fossils as is now possible. With the same

object, several short notes by Messrs. Baker and Durand*

have likewise been inserted. Most of the papers have

also been enriched by appendices, in the form of extracts

from Dr. Falconer's Note-books and correspondence, or

from his published descriptions of the Sewalik Fossils in

the Catalogue of the Asiatic Society's Museum in Cal-

cutta. The first volume likewise comprises an Index to"

all the published plates of the ' Fauna Antiqua Siva-

lensis,' compiled by the Editor from entries in the

author's Note-books, from references to the figures in

his published memoirs, and from labels in his hand-

writing on the figured specimens now in the Palteonto-

logical Gallery of the British Museum. For assistance

in identifying these specimens the Editor is under obli-

gations to Mr. W. Davies of the British Museum. In

the first volume will also be found a Report by Dr.

* Now General Baker, and General Sir Henry M. Durand, K.S.I.
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Falconer of his expedition to Caslimeer and Little

Tibet, in 1837-38, with notes and aj)pendices.

Of the second volume certain of the memoirs have

been already published, but many now appear for the

first time, and particularly the important memoir and

memoranda on the fossil species of Rhinoceros ; while

all have received valuable additions from the author's

Note-books and letters.

It is necessary to state that many of the memoirs

and notes now published were Avritten long before the

author's death, and that possibly he may have seen rea-

son subsequently to modify or change certain of the

views expressed. Any one who knew Falconer's ex-

treme caution, and the frequency with which he revised

and re-studied all his views and observations before com-

mitting them to the press, will probably feel that he

would have deprecated the exposure which has now been

made of what in some instances may have been only

first impressions of the specimens which he described.

But unfortunately, the powerful and discriminating in-

tellect which would have erased the error of first im-

pressions and moulded scattered observations into a har-

monious whole was gone ; and the question to be decided

was, whether or not the observations carefully made,

and in many instances minutely and accurately recorded

by a shrewd, experienced, and conscientious searcher

after truth, were to be for ever lost ? As an executor of

my departed friend, I have not hesitated in adopting the

alternative which I believe will conduce most to the

perpetuation of his name in Palaontological Science;

while I am not the less assured that the publication of

these volumes will meet with the approval "of his former

friends who still labour in the same field of research.
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At the same time it ought to be distinctly understood,

that many of the memoranda and notes which are now

made public are not only fragmentary, but were simply

the expressions of the author's mind at the dates which

they bear. Throughout the volumes these notes are

printed in smaller type than that of the finished memoirs.

Since Dr. Falconer's death the Editor has deposited

in the PalaBontological Department of the British

Museum a large number of the specimens, casts, and

drawings which are now for the first time described, and

which will thus be accessible to those who may be in-

terested in their examination. These include all the

original drawings illustrating the important descriptions

of Fossil Rhinoceros and Elephas Melitensis, copies of

seventeen unpublished plates of the ' Fauna Antiqua

Sivalensis,' as well as outline tracings for the dramngs

necessary to complete that work.

Falconer was not only a palaeontologist, but a botanist

of repute. His Indian career was spent as Superin-

tendent of the Botanic Gardens of Suharunpoor and

Calcutta, and in Calcutta he was also Professor of

Botany in the Medical College. Of late years, however,

he paid comparatively little attention to botany. But,

although it is as a palaeontologist that he will hereafter

be remembered, several of his botanical memoirs are

of great interest and value. A complete list of them is

given in the first volume, but none of them have been

reproduced.

The biography which is given in the first volume will

not only interest Falconer's former friends, but will ex-

plain the circumstances under which some of his re-

searches were undertaken, and others suspended. It has

been constructed fi'om brief memoranda written by him-
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self, from letters addressed by him to his former fellow-

students, the Rev. Dr. Gordon of Birnie, and the Rev.

Duncan Campbell of Pentridge Rectory, to the late

Professor Jameson of Edinburgh, and to his intimate

friends Sir Proby Cautley, Mr. Arthur Grote, Colonel

Wood, and M. Ed. Lartet, which have been kindly en-

trusted to me for the purpose, as well as from other

sources. It might have been possible to extend it ; but

I have preferred incorporating the scientific information,

which I have been enabled to extract from Dr. Fal-

coner's correspondence, in the form of foot-notes, with

the memoir to which in each case it refers. Throughout

the work, the orthography of Indian names, on which

scarcely two writers agree, is what was adopted by Dr.

Falconer himself; while that of the specific names of

fossils, as was Falconer's habit, has been rendered in ac-

cordance with Bronn's ' Nomenclator Palseontologicus.'

The admirable lithographs which illustrate the work

have been executed by Mr. Joseph Dinkel, and have

been partly copied from figures in the ' Fauna Antiqua

Sivalensis,' or from original drawings belonging to Dr.

Falconer, and partly drawn from the original specimens

in the British Museum or in other collections. The

Rev. John Gunn of Irstead, with his wonted readiness

to render his valuable collection available for the advance-

ment of science, has forwarded several of his specimens

to be figured.

To the Editor of these volumes it is a matter of regret

that the work which he has now completed has not been

executed by some one more competent to deal with the

subjects of which they treat, and less liable to pro-

fessional interruptions. But as the object has been to

place the results of Dr. Falconer's labours before the
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scientific public without any addition or comment, an

exj)ert in the science did not seem necessary; while the

time required for collecting and arranging his widely-

scattered observations would, probably, have precluded

any of the small number of British palasontologists from

undertaking the task. Lastly, although further delay

might have rendered the work more complete, this

advantage would have been more than counterbalanced

by the loss to palasontologists, in the meantime, of the

results of some of Falconer's researches.

' Nee dubitamus multa esse quae nos praeterierunt : homines eniin
sumus et occupati officiis, subsecfvisque temporibus ista cura-
vimus.' '

Pliny, Pr»f. in ' Nat. Hist.'
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BIOGRAPHICAL SKETCH.

ON the 29tli of February, 1808, Hugh Falconer was born

at Forres, in the ISTorth of Scotland—a town beautifully

situated on the banks of the Findhorn, but best known from

its traditional connection with the 'blasted heath' of Macbeth.

He was the youngest of a family of five sons and two

daughters, his father, Mr. David Falconer, being a des-

cendant of an ancient family, the Falconers of Lethen and

Halkerton. He received his early education at the Gram-

mar School of Forres, where he attracted the notice of his

teachers from his wonderful memory and facility for ac-

quiring languages ; and then, aided by the resources of

an elder brother in India, he entered the University of

King's College, Aberdeen, to pass through the established

Scotch Academical curriculum of classical literature and

science, extending over a period of four years. A fellow

student, who was very intimate with him at that time, re-

members well his diligence and steady conduct, and adds

that even then, ' he was an immense favourite with his class-

fellows, and was remarked for his playful genial humour, and

frank, generous, winning disposition,' and that ' they who

watched him closely could detect in the young student the

penetrating intellect and shrewdness in observing which

distinguished the future palaeontologist.' ' Eeading was

always his favourite amusement, and although the subjects

which he studied were very varied, he was especially fond of

everything relating to Natural History. A book entitled

' The Three Hundred Animals ' was an especial favourite,'

' Letter from tho Kev. Duncan Camplsell.
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and the intervals of his sessions at King's College, when he

was a pupil of Drs. Smith and Adams of Forres, were chiefly

spent in studying the botany of the neighbourhood and in

watching the habits of the many animals which he kept as

pets. After receiving the degree of Master of Arts at

Aberdeen, in 1826, he proceeded to Edinburgh to enter on the

study of Medicine, Here he eagerly followed up his early

tastes for Natural History, under the systematic tuition of

the late Professor Graham in Botany, and Professor Jameson

in Geology and the other branches of Natural History. Ac-

cording to the testimony of one who knew him well, ' he

laboured with untiring energy. Shut up in his apartments

for days together, he allowed himself little relaxation except

that of accompanying the great Wenierian Professor in his

Geological excursions with wallet and hammer, which he

never failed to do." His range of study, however, at this time

was perhaps too excursive for solid attainment in any one

walk; for, besides attendance on the numerous classes in Medi-

cme and Natural History, he matriculated as a student in

Divinity, in order to benefit by the renowned teaching of Dr.

Chalmers, then Professor of Divinity in the University. In

1829 he received the degree of M.D. from the Edinburgh
University, his graduation thesis being entitled ' De Chorea.'

In the same year he was nominated to the appointment of

Assistant-Surgeon on the Bengal establishment of the Hon.
East India Comj)any, but not having attained the required

age of 22 years, he proceeded to London, where he devoted

the necessary interval to assisting the late Dr. Nathaniel

Wallich in the distribution of his great Indian Herbarium

;

and, under the generously bestowed instruction of Mr. Lons-
dale, to the further study of Geology and Palaeontology. The
Museum of the Geological Society of London, under the

charge of Mr. Lonsdale, gave him access to the collection of

Indian fossil mammalia from the banks of the Irrawaddi,

formed by Mr. John Crawfurd during his mission to Ava.
The description of these remains by Mr. Clift had excited

much interest in the scientific world, as the first instance in

which ground had been broken in the palaeontology of tro-

.pical regions.

> The Rev. D. Campbell.
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In 1830 Dr. Falconer proceeded to India as an Assistant-

Surgeon in the Hon. East India Company's service, and

arrived in Calcutta in September of the same year. Here he

at once undertook an examination of fossil bones from Ava,

in the possession of the Asiatic Society of Bengal, and

published a description of them in the third volume of the

' Gleanings in Science,' an Indian joui-nal then conducted by

Mr. James Prinsep. This notice ' was slight and modest in

its scope ; but the cultivators of Science in India were then

few in number, and its appearance at once gave Falconer a

recognized position in their roll.

Early in 1831 Dr. Falconer was ordered to the army

station at Meerut, in the North-Western provinces. His first

and last military duty, during twenty-six years of service, was

to take charge of a detachment of invalids proceeding from

Meerut to the sanitarium of Landour, in the Himalayahs.

This led him to pass through Suharunpoor in April 1831,

where the late Dr. Eoyle was then superintendent of the

Botanic Garden. Kindred tastes and common pursuits soon

knit Falconer and Eoyle together ; and, at the instance of his

friend, Falconer was speedUy appointed to officiate for him

during leave of absence, and, on Eoyle's departure for

Europe, in 1832, to succeed him in charge of the Botanic

Garden. Thus, at the early age of twenty-three, did he find

himself advanced to a responsible and independent public

post, offering to a naturalist the most enviable opportunities

for research; so fertile was the Indian service then in

chances to rise for any young of&cer who chose to make the

exertion.

Suharunpoor is situated in lat. 29° 58' E". and long. 77° 30'

E., between the Jumna and Ganges rivers, outside the belt of

Terai forest, which lies between the mountains and the

plains, and is distant about twenty-five miles from the

Sewalik Hills, beyond which rise the Himalayahs. It is thus

most favourably situated as a central station for Natural

History investigations; the rivers, plains, forests, and hills

teeming with life in every shape, and the range of elevation

combining, within a short distance, the features and produc-

tions of tropical temperature and alpine regions insensibly

' See p. 412 of this volume.
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blended. Being a remote provincial station, with at that

time only half-a-dozen Euroj)ean families, the white man
had to draw on local means in all emergencies where the

appliances of civilized life were required; but the intelligence,

docility, and exquisite manual dexterity of the natives, backed

by their faith in the guiding head of the European, furnished

an inexhaustible fund of resource. To constnact, for example,

a barometer for mountain explorations, broken tumblers were

melted and blown into a tube ; mercury was distilled from

cinnabar purchased in the bazaar ; a reservoir was turned out

of box-wood felled in the mountains ; and finally a brass scale

was cast, shaped, and even graduated, by a native blacksmith,

under the superintending eye of the amateur. Or again, he

might be seen superintending the expression of some indi-

genous oil as a substitute for salad oil, when the European
supply had been exhausted. Such discipline was of infinite

value in trahaing the young ofiicer to habits of self-reliance

and to kindly relations with those among whom his lot was
cast, and no doubt contributed to that great fund of uni-

versal information for which Falconer was afterwards so

remarkable.

In 1831 Dr. Falconer commenced his field explorations, by
investigating the geological formation of the Sewalik Hills.

Captain Herbert, in his mineralogical survey of the N. W.
Himalayahs, had referred the Sub-Himalayahs to the age of

the ' New Red Sandstone ;
' but Dr. Falconer, on his first

visit, from finding beds of incoherent gravel covering the

northern slope of the range, from the occurrence of seams of

lignite and dicotyledonous woods discovered by Lieutenant

Cautley in 1827, and from the mineral characters of the

different strata, inferred that they were of a tertiary age,

and analogous to the Molasse of Switzerland.^ Thirty years

of subsequent research by other geologists have not altered

that determination, although our exact knowledge of the

formation has been greatly extended. Early in 1834 Dr.

Falconer gave a brief account of the Sewalik Hills, describing

their physical features and geological structure, with the
fii'st published section showing their relation to the Hima-
layahs.'^ The name ' Sewalik ' had been vaguely applied

' Journal Asiatic Society of Bengal,
March 1832, toI. i. p. 96; and letter

to the late Professor Jameson of

Edinburgh University, February 8,

1836. J
" lb., Tol. iii. p. ] 82.

"



BIOGRAPHICAL SKETCH. XXVll

before then by Eennell and otliers to tbe onter ridges of the

true Himalayahs, and the lower elevations towards the

plains. Dr. Falconer restricted the term definitely to the

flanking tertiary range, which is commonly separated from the

Himalayahs by valleys or Dhoons. The proposed name was

not favourably received at the time by geographical authori-

ties in India ; but it is now universally adopted in geography

and geology, as a convenient and well-founded designation.

When, in 1831, Dr. Falconer determined the tertiary age

of the Sewalik Hills, the confirmatory evidence of animal

remains was wanting ; but he was led to the conclusion ' that

the remains of Mastodon and other large extinct mammalia

would be found either in the gravel or in other deposits

occupying the same position in some part of the range, and

the notice in Ferishta's Indian History of the bones of giants

being found in the hiEs in which the Sutlej took its origin

made this opinion the more probable.' ' Still other geolo-

gists, including Govan, Herbert, and a sharp-eyed observer

like Jacquemont, had previously gone over the ground, but

had failed to detect any fossil remains. Towards the end

of 1831, Dr. Falconer, from the indication of a ' black cylin-

drical fossil,' found some years before by his friend and

colleague Capt. (now Sir Proby T.) Cautley, but the real

nature of which had been previously overlooked, was led to

discover bones of crocodiles, tortoises, and other fossil re-

mains in the tertiary strata of the Sewalik Hills. A brief

notice of this important discovery, extracted from a letter by

Dr. Falconer, appeared in the ' Journal of the Asiatic Society

'

for March 1832. ^ In April 1834, Dr. Falconer discovered

the shell of a fossil Tortoise in the Timli Pass, and imme-

diately after the search was followed up with characteristic

energy by Capt. Cautley in the Kalowala Pass by means of

blasting, and resulted in the discovery of more perfect re-

mains, including Miocene mammalian genera. The finding,

therefore, of the fossil fauna of the Sewalik Hills was not

fortuitous, but a result led up to by researches suggested by

previous special study, and followed out with a definite aim.

The researches thus begun were followed, about the end of

1834, by the discovery by Lieutenants Baker and Durand of

' Letter to Professor Jameson. letter to Professor Jameson, already re-

' Op. cit. vol. i. pp. 96 and 249, and ferred to.
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the great ossiferous deposit of the Sewaliks, near the Valley

of Murkunda, and below ISTahun. Lieut. Baker's attention

had been directed to this by his having been presented by
the Nahun Rajah with a fragment of tusk and the fossil

tooth of an Elej^hant,^ which had been picked up at Sumroti,

near the Valley of Pinjore, and which the Eajah regarded as

the remains of giants destroyed by the redoubtable Eam-
chundra. Capt. Cautley and Dr. Falconer were immediately

in the new field. Falconer's enthusiasm may be judged of

from the following extract of a letter to Mr. Prinsej) :

—

' You have heard from Capt. Cautley and Lieut. Baker about the late

fossil discovery up here. I have come in for a lion's share of them.

In one of my tours I had to return by Nahun, and having heard of the

tooth presented by the Eajah, in October, to Lieut. Baker, I made
inquiry, and had a fragment of tooth presented to me also. I got a

hint of Avhere they came from, and on going to the ground, I reaped a

splendid harvest. Only conceive my good fortune. Within six hours I

got upwards of 300 specimens of fossil bones ! This was on November
20th, a couple of days after Lieuts. Baker and Durand had got their first

specimens through their native collectors.'^

Similar remains were subsequently discovered by Dr. Fal-

coner in the Sewalik range eastward of the Ganges, near
Hurdwar.3 By the joint laboiu-s of Cautley, Falconer, Baker,

and Durand, a sub-tropical mammalian fossU fauna was
brought to light, unexamj)led for richness and extent in any
other region then known. It included the earliest discovered

fossil Quadrumana, an extraordinary number of Proboscidea

belonging to Mastodon, Stegodon, Loxodon, and Euelephas;

several extinct species of RMnoceros ; Chalicotherium ; two
new subgenera of Hippopotamus, viz. Hexaprotodon and Mery-
copotamus; several species of S^ls and Hippohyus, and of

Equus and Hippotherium ; the colossal ruminant Sivatherium,

together with fossil species of Camel, Giraffe, Cervus, Antilope,

Capra, and new types of Bovidce ; Carnivora belonging to the
new genera Hycenardos and Enhydriodon, and also to Brepano-
don, Felis, Rycena, Canis, Gulo, Lutra, &c ; among the Aves,

species of Ostrich, Cranes, &c. ; among the Beptilia, Monitors,

' This tooth -was described and figured
|

^ Joiirn. As. Soc, vol iv. p. 57.
'

' ^ ' ' -^ - ] ij^Q^g
Qjj jj^g Occurrence of Fossil

Bones in the Sewalik Eange, eastward of

by Lieut. Baker in the Joiirn. As. Soc.

of Bengal for December, 1862, and was
subsequently determined by Dr. Falconer
to belong to Elephas Ganesa.

Hiirdwar.'—Journ. As. Soc. of Bengal,
vol. vi. p. 233, 1837.
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and Crocodiles, of living and extinct species, the enormous

Tortoise, Colossochelys Atlas, with numerous species of Emys
and Trionyx ; and among fossil Fish, CyprinidcB and 8iluridce.

The general facies of the extinct fauna exhibited a congre-

gation of forms particii^ating in European, African, and

Asiatic types. Of the mammalian remains all belonged to

extinct species, but of the Beptilia and Freshwater Shells,

some of the fossil species were identical Avith species now in

existence on the continent of India; and from this fact,

more than thirty years ago. Dr. Falconer was led to draw

important inferences as to the antiquity of the human race.

Thrown suddenly upon such rich materials, the ordinary-

means resorted to by men of science for determining them
by comparison were wanting. Of palaeontological works or

osteological collections in that remote quarter of India there

were none. But Falconer was not the man to be baffled by

such discouragements. He aj^pealed to the living forms

abounding in the surrounding forests, rivers, and swamps to

supply the want. Skeletons of all kinds were prepared ; the

extinct forms were compared with their nearest living ana-

logues, and a series of memoirs by Dr. Falconer and Captain

Cautley, descriptive of the most remarkable of the newly

discovered forms, appeared in the ' Asiatic Researches,' the
* Journal of the Asiatic Society of Bengal,' and in the ' Geo-

logical Transactions.' The Sewalik explorations soon at-

tracted notice in Europe, and in 1837 the Wollaston Medal,

in duplicate, was awarded for their discoveries to Dr. Falconer

and Capt. Cautley by the Geological Society, the fountain of

geological honours in Engla,nd ; while the value of the dis-

tinction was enhanced by the terms in which the president,

Mr. (now Sir Charles) Lyell was pleased to announce the

award.

' When,' remarked the President, ' Capt. Cautley and Dr. Falconer

first discovered these remarkable remains, their curiosity was awakened,

and they felt convinced of their great scientific value ; but they were

not versed in fossil osteology, and, being stationed on the remote con-

fines of our Indian possessions, they were far distant irom any living

authorities or books on Comparative Anatomy to which they could

refer. The manner in which they overcame these disadvantages, and

the enthusiasm with which they continued for years to prosecute their

,

researches, when thus isolated from the scientific world, are truly
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admirable. Dr. Eoyle has permitted me to read a part of their corre-

spondence with him, when they were exploring the Sewalik mountains,

and I can bear witness to their extraordinary energy and perseverance.

From time to time they earnestly requested that Cuvier's works on

Osteology might be sent out to them, and expressed their disappoint-

ment when, from various accidents, these volumes failed to ai'rive. The

delay, perhaps, was fortunate ; for, being thrown entirely upon their

own resources, they soon found a Museum of Comparative Anatomy in

the siu-rounding plains, hills, and jungles, where they slew the wild

tigers, buffaloes, antelopes, and other Indian quadrupeds, of which they

preserved the skeletons, besides obtaining specimens of all the reptiles

Avhich inhabited that region. They were compelled to see and think

for themselves, while comparing and discriminating the different recent

and fossil bones and reasoning on the laws of comparative osteology,

till at length they were fully prepared to appreciate the lessons which

they were taught by the works of Cuvier.' ^

These Sevralik researclies, interruptecT for a time by distant

employment on other duties, were subsequently resumed by

Dr. Falconer in England.

Concurrently with these investigations, Dr. Falconer's

official duties, as Superintendent of the Suharunpoor Botanic

Garden, led him to explorations in the snowy range of the

neighbouring Himalayahs.

In 1834 a Commission was appointed by the Bengal Go-

vernment to inquire into and report on the fitness of India

for the growth of the tea-plant of China. Acting on the

information and adyiee supplied by Dr. Falconer,^ the Com-
mission recommended a trial. The Government adoj)ted the

recommendation ; the plants were imported from China, and

the experimental researches were placed under Falconer's

superintendence in sites selected by him. Tea culture has

since then greatly extended in India, and the tea of Bengal

bids fair to become an important commercial export from

India, as Falconer long ago predicted.

In one of his expeditions, in July and AugiTst 1834, in

search of sites for tea-plantations. Dr. Falconer succeeded in

' Address at anniversary meeting of

Geol. Soc. February 17, 1S37; ib. vol.

vi. p. 890.
•^ On the Aptitude of the Himalayahs

for the Culture of the Tea Plant.

—

Journ. As. Soc. of Bengal, 183i, vol. iii.

p. 182. The following is an extract from
a letter from Dr. Falconer to Sir Proby

Cautley, dated May 2, 1844: 'My tea

services are undeniable. The experi-

ment was attempted on my recommend-
ation, and conducted under me ; the first

tea was manufactured under me, and the

produce declared by three sets of brokers

to be equal to the best China tea.'
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ascending the Jumnootree as far as the hot springs at the

sources of the Jumna. His diary kept during this journey

is full of interest. He dwelt with much force on the singular

contrast to the Alps of Switzerland, or the Highlands of

Scotland, presented by the Himalayahs in the absence of

lakes, ^—a fact which many years afterwards he handled with

his wonted vigour in the discussion upon the Glacier-Erosion

theory of lake-basins. Between Mussooree and Deobun he

discovered greenstone trap. He also described a section of

the bed of the Jumna at Burkot, which he believed to

possess great interest in connection with the Sewalik Hill

formation. It consisted of schistose primitive rocks with a

superimposed layer of unstratified gravel, forming a cliff

upwards of 50 feet above the level of the river, and exactly

like that found in the Kheeri and Kalowala passes. It

appeared to Dr. Falconer that this was due to •

' a diluvial

action higher up the valley, perhaps the sudden disruption

of a large volume of water, forming a mighty wave which

swept along suspended in it an enormous quantity of gravel

and left it deposited as at Burkot, at intervals in its course,

where the velocity of the stream might have diminished, and

which rushed on to the plains, where, disemboguing from its

contracted channel, it spread out and left the gravel deposit

now crowning the Sewalik Hill formation, previous to their

upheaval.'

A letter written to the Rev. Dr. Gordon of Birnie, N.B.,

soon after his rettirn from the Jumnootree, contains the fol-

lowing paragraph :

—

' The rock formations of the Himalayahs are all primary : the Sub-

Himalayan is very recent. In the outer ridges jou get limestone and

the newer primary rocks (transition). As you go on, gneiss, mica-

slate, &c. succeed. In the outer ridges the volcanic rocks are greenstone

traps (I believe I was the first to make this out), often with porphy-

ritic crystals, and here and there unstratified quartz rock. As you go

inwards you get granite and syenite. On the southern side of the snow

peaks there are more recent formations, and I should not have said that

the Himalayahs are entirely primary. You there get limestone with

Ammonites, Orthocerates, Trilobifes, and Terehratulce, as in the moun-

tain limestone of England. The snowy range or central ridge has an

' 'Lakes are scarcely anywhere seen

in the Himalayahs. This singiihir fea-

ture strikes any one who has seen the

Highlands of Scotland or travelled in the

Alps,' &c.
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elevation varying from 15,000 to 26,000 feet. Perhaps the mean

height may be from 18,500 to 19,000. The snowy mountains are not,

as in the Andes, interrupted peaks here and there of porphyries and

other traps, but a continuous line of ridges, and the highest of them are

certainly primary schists, such as gneiss, &c. You may remember,

perhaps, Jameson's doubts about this point. But I am convinced that

they are only huge masses of the same formation as the lower ridges,

upheaved to a greater elevation. The scenery is magnificent ; like

Byron's ocean, " Endless, boundless, and sublime " ; huge, vast, and

awe-striking. To give you an idea of some of the views : I got up on

the top of a high mountain called Choor, half way between the snowy

range and the plains, with an elevation of about 13,000 feet. In front,

looking to the north, the eye took in a continuous line of snowy ridges,

varying from 15,000 to 24,000 feet, or no less than 90° on a quadrant

of the horizon. This is no exaggeration. Between me and them

stretched an ocean of mountain waves, I overtopping all. In the rear,

or south, stretched another sea of mountain-ridges, with the plains of

India in the distance, level as a lake, traversed here and there by a

streak of silver marking the tiny show made by the mighty rivers

Jumna and Ganges, and then turning to right and left was a stretch of

ridge upon ridge and of mountain upon mountain, bounded only by the

limits of vision. I stood upon pinnacled masses of granite, which made

a noble and harmonious oiFset to the whole. Follow me on another

occasion to the source of the river Jumna, at the foot of the mountain

Jumnootree, 21,000 feet high, I walking in the bed of the river, in a

narrow winding channel, cutting off the view in every direction, with a

lofty wall of rock on either hand. Imagine now a sudden bend of the

channel opening a vista in front, and the mountain bm-sting on the

view rising nearly two miles in height right over me, its black front

patched over and its summit crested with snow, looking like an enormous

wave curling with foam and rolling on to overwhelm us. So vivid was

this impression, that astounded awe was the first feeling, audit required

an exertion of reason to get over it.'

In this and other expeditions, as well as by means of

trained native collectors dispatched in different directions

as far as Cashmeer and the borders of Chinese Tartary, Dr.

Falconer made large additions to Indian Botany, which have
been freely acknowledged by Dr. Eoyle and other botanical

writers. Dr. Eoyle • states that Falconer's ' untirmg zeal

induced him to travel much in the midst of the rainy season,

in honour of his friend Dr. Falconer,
' who is as zealous and able a botanist
as he has shown himself to be a dis-

tinguished zoologist.'—lb., p. 354.

' Illustrations of Botany of the Hima-
layahs, vol. i. 1839, pp. 362, 367. A
new genus of the family of Antidesmecs

was designated by Dr. Eoyle, Falcofieria,
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to tlie gi'eat risk not only of his health, hut of his life,' and

from Falconer's diary it ajDpears that during his trip to

Jumnootree he was so seriously ill that on two occasions he

thought it necessary to bleed himself to a large amount.

Not content with investigating the Natural History pro-

ductions of the country surrounding Suharunpoor, Dr. Fal-

coner had repeatedly expressed a desire to visit Cashmeer

for the same object. Accordingly in June 1837, on the

occasion of Burnes's second mission to Caubul, which pre-

ceded the Afghan war, Dr. Falconer, along with Lieutenant

Mackeson, was ordered by Lord Auckland, on the recom-

mendation of Captain Wade and Dr. N, Wallich, to join the

party, and then proceed into Cashmeer and the countries north

of that valley. United at Peshawur, the party consisted of

Burnes, Mackeson, Leech, Lord, Wood, and Falconer. Of

these six officers, Wood, the explorer of the Oxus, alone

survives. Li his journey from Loodianah to Peshawur, Dr.

Falconer found the Sewalik fossils all along the Sub-Hima-

lajan range from Jhelum on to Rawul Pindee. After ex-

ploring the neighbourhood of Peshawur he detached himself

from the rest of the party and proceeded westward to Kohat

and the lower part of the Valley of Bunguish, in order to

examine the Trans-Indus portion of the Salt-Range, and

then, in company with Lieutenant Mackeson, who many
years later was cruelly assassinated by a fanatic at Peshawur,

he made for Cashmeer, reaching the town of Cashmeer at the

latter end of September. Soon after their arrival Lieutenant

Mackeson received instructions to return at once to Peshawur,

but Dr. Falconer remained at Cashmeer, where he passed

the winter and spring examining the natural history of the

valley and making extensive collections. He lived in the

same house which had formerly been occupied by the cele-

brated traveller, Moorcroft, and here, for many weeks in

December and January, he suffered from an alarming illness,

which reduced him to a state of extreme prostration. The
following summer (1838) he crossed the mountains to

Iskardoh in Bulkistan, and by the aid of Rajah Ahmud Snah

traced the Shiffo'ur branch of the Indus to its source in the

glacier on the southern flank of the Mooztagh range, now
ascertained to be 28,200 feet above the level of the sea.

Having examined the great glaciers of Arindoh and of the

/ VOL. I. b

1
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Braldoh valley, he returned to Cashmeer by the Valley of

Astore, where he discovered the Assafcetida plant ofcommerce,

which he was the first to describe. On October 10th he

reached Cashmeer, from which he set out again on the 22nd,

on his return journey thi'ough the Punjab to Suharunpoor.

During this second visit to Cashmeer and part of the journey

through the Piuijab he was again severely ill. It was during

this return journey that he discoverd the Sewalik formation

with the remains of Mastodon, &c., in the hills between the

Punjab and Cashmeer. During his stay in Cashmeer, Dr.

Falconer transmitted to the Botanic Gardens at Suhanmpoor

650 grafted plants, comprising all the more valuable fruit-

trees of Cashmeer, with plants of the Prangos Grass ; and on

his arrival at Suharunpoor, early in December 1838, his col-

lections in Botany, Zoology, and Geology amotmted to nine

cart-loads. Besides the plants yielding Assafcetida and koost,

articles of considerable commercial value, they included nu-

merous new species of plants, 587 sorts of seeds, 234 skuas of

birds, and 30 specimens of Mammalia, including one new
species of Cervus, two of Copra, and one of Moschus—the

details of which will be found in Dr. Falconer's ofiicial account

of the exj)edition, and in the notes and appendices.^

In 1841, Dr. Falconer addressed a letter to the Secretary

of the Asiatic Society on the then recent Cataclysm of the

Indus, and while advocating a careful Government investiga-

tion of its causes, suggested as an explanation a temporary

obstruction of the river with snow or ice above Iskardoh.

This he supposed had dammed up the water and caused the

river to be so low, that at Attock, in place of being as usually,

many fathoms, it was fordable. All at once the obstacle had
given way, and a mighty flood coming down had swept every-

thing before it.'^

In 1840, Dr. Falconer's health, shattered by previous

attacks of severe tropical diseases—the results of incessant

exposure—gave way ; and alarming symptoms setting in, he
was compelled in 1842 to seek for recovery by returning to

Europe on sick leave. He brought with him the ISTatural

History collections amassed during ten years of exploration.

They amounted to seventy large chests of dried plants from

' See vol. i. p. 557.
' Journ. As. Bengal, vol. x. p. 615. July 1841.
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Cashmeer, Afghanistan, Tibet, the Punjab, the Himalayahs,

the plains of the N.W. provinces, and from the neighbourhood

of Darjeeling, Assam, and Sylhet ; and forty-eight cases con-

taining five tons of fossils bones, together with geological

specimens, illustrative of the Himalayan formations from the

Indus to the Gogra, and from the plains of the Punjab across

the mountains north to the Mooztagh range.

Prom 1843 to 1847 Palconer remained in England. He
occupied this time in publishing numerous memoirs on the

geology and fossil remains of the Sewalik Hills, which

appeared in the ' Transactions ' of the Geological Society,

and in the ' Proceedings ' of the Zoological Society, of the

British Association, and of the Royal Asiatic Society, and

which have been reproduced in these his collected works.

He had now an opportunity of comparing the Indian fossils

with the metropolitan collections of Palseontology and Com-

parative Anatomy. On his arrival he was at first so weak that

for several weeks he was unable to walk, but his first visits were

to the Royal CoUege of Surgeons and the British Museum

;

and he at once wrote off a glowing account of the treat which

he had received to Captain Cautley, in India. He might well

contrast the advantages enjoyed by the palseontological

student in London with the difficulties which he and his

colleague had so ably sm-mounted in India. He also communi-

cated several important papers on Botanical subjects to the

Linnean Society ; ^ of which may be specially mentioned that

on AueJclandia Costus, the Cashmeer plant which yields the

Kostos of the ancients ; and that on Narthex Assafceticlce.,

which was the first determination of the plant, long con-

tested among botanists, which yields the Assafoetida of com-

merce, and which he had found growing wild in the Yalley of

Astore, one of the afiluents of the Indus. His extensive

botanical collections, on which he had bestowed so much
labour, were unfortunate. Having partially suffered from

damp on the voyage to England, they were left deposited in

the East India House during Falconer's second absence in

India, and the specimens underwent a ruinous process of

decay. Those which escaped were obtained in 1867 from the

Court of Directors, by Dr. J. D. Hooker, for the Museum at

' See List of Botanical Memoirs at p. Iv.

b 2
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Kew. Eespecting this collection, Dr.Hooker and Dr. Thomson

thus wrote in the ' Flora Indica,' published in 1855 :

—

' We cannot conclude this comprehensive catalogue Tvith-

out an allusion to the labours of Dr. Falconer, one of the

most estimable, able, and accomplished of Indian botanists ;

to whose liberality and good offices we were in many ways

indebted as travellers in India, and are still as workers at

home. Dr. Falconer was one of the first botanists who

visited Cashmeer and Little Tibet, where he formed magni-

ficent collections, as he also did in Kumaon and the Punjab,

illustrating his specimens with voluminous notes and details

of their structure. His collections are, we believe, still in the

India House, where they have been for many years. They

constitute the only herbarivim of importance to which we

have failed to procure access, and we are hence unable to do

our friend that justice in the body of this work to which, as

the discoverer of many of the plants described, he is pre-

eminently entitled.' ' It may be added, that since his death

Dr. Falconer's voluminous botanical notes, with 450 coloured

drawings of Cashmeer and Indian plants, have been deposited

in the Library at Kew.

But his main work during his residence at this time in

England Avas the determination and illustration of the

Indian fossils in the British Museum and in the East India

House. Captain Cautley, in 1840, had presented his vast

collection, the result of ten years' unremitting labour and

great personal outlay, to the British Museum, the Geological

Society having declined to accept it, as it was beyond their

means of accommodation. Its extent and value may be

estimated from the fact that it filled 214 large chests, the

average weight of each of which amounted to 4 cwt., and

that the charges on its transmission to England alone, which

were defrayed by the Government of India, amounted to 6021.

Dr. Falconer's selected collection was divided between the

India House and the British Museum ; the great mass was

presented to the former, but a large ntimber of unique or

choice specimens required to fill blanks or improve series

were presented to the latter.^ Other collections of the

' ' Flora Indiea.' By J. D. Hooker, collection which were figured in the

M.D., and Thos. Thomson, M.D. Lond. I

' Fauna Antiqna Sivalensis ' were subse-

1855, pp. 67-8. ' quentlj' removed to the British Museum.
* All the specimens in the India House
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Sewalik fossils had been presented to the Museum of the

Edinburgh University by Colonel Colvin, and to the Oxford

University by Mr. Walter Ewer. The bulk of the specimens

in the British Museum were still iinarranged and embedded

in matrix. In July 1844, a memorial, signed by the Presidents

of the various Scientific Societies,' was presented to the

Court of Directors of the Hon. East India Company, point-

ing out the desirability of having the specimens in the

ISTational Collection pre^^ared, arranged, and displayed, and

also of publishing an illustrated work, which would ' convey

to men of science in both hemispheres a knowledge of the

contents of the Sewalik HiUs,' and suggesting Dr. Falconer

as the person most fitted to superintend the preparation

and arrangement of the specimens and to edit the work.

At the meeting of the British Association held at York

in the following October, a committee, consisting of the

President of the Association with the President of the

Eoyal and Geological Societies, &c., was appointed to me-

morialize Her Majesty's Government with the same object.

Sir Eobert Peel, then at the head of the Government, res-

ponded to this appeal by making a grant of 1,000L to

prepare the materials in the British Museum for exhibition

in the Palseontological Gallery. Falconer was in December,

1844, entrusted with the superintendence of the work, and

rooms were temporarily assigned to him by the Trustees of

the British Museum. The Court of Directors also of the East

India Company liberally employed him on duty, on the footing

of service in India ; and at his instance they caused to be

prepared a series of coloured casts of the most remarkable of

the Sewalik fossil forms, sets of which were presented to the

principal Museums of Great Britain and Europe.^ Under
the patronage of the Government and of the East India

Company, each of which subscribed for forty copies, an illus-

trated work was also brought out, entitled ' Fauna Antiqua

Sivalensis.' The work was to have appeared in twelve parts,

and six years were calculated as the time necessary for its

' The Marquis of Northampton, Pre-
sident of the Eoyal Society ; Lord Auck-
land, President of the Asiatic Society

;

Universities of Oxford, Cambridge, and
Edinburgh; Trinity College, Dublin; the

Royal College of Surgeons; Paris, St.

Henry Warburton, Esq., M.P., President ' Petersburgh, Copenhagen, Stockholm,

of the Geological Society ; Mr. (now Sir
1
Vienna, Berlin, Bonn, Munich, Florence,

Roderick) Mnrchisoii, President of the
i

Rome, Lcyden, Brussels, Calcutta, and.

Geographical Society ; Dr. Buckland, &c. ' Bombay.
- The Museums were those of the

,
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completion; but witliin three years there appeared nine

parts of the work, each containing twelve folio plates, ex-

ecuted in a style of lithography rarely, if ever, equalled. Mr.

Tord, the artist to whom the work was so much indebted,

bestowed in several instances as much as 180 hours upon a

single plate. No fewer than 1,123 specimens are figured in

these plates ; and of many specimens three, four, or five

different views are given. Besides the Sewalik fossils proper,

the ' Fauna Antiqua ' includes illustrations of a very valuable

and iuipoi-tant series of mammalian remains from the PUocene

deposits of the Valley of the Nerbudda, together with illus-

trations of the Miocene fauna of the Irrawaddi and of Perim

Island in the Gulf of Cambay. The descriptive letter-press

unfortunately did not keej) pace with the plates. After a little

progress. Dr. Falconer ' found that the labour in comparing

and identifying the enormous mass of materials was so great

and the references to be consulted so numerous, that, if he

had given up his time to the letter-press, he would have

been unable to finish the preparation and arrangement of

the collection in the British Museum during the period

within which his stay in England was, by the rules of the

Indian service, peremptorily limited.' In December, 1847, he

was compelled to retiirn to India, where he found it impos-

sible to continue the work, as he had hoped, at a distance

from the specimens. On his return to England in 1855,

many of the unpublished plates ' had been erased from the

stones on which they had been drawn, and many of the

original subscribers were dead, so that the work could

only have been continued under extraordinary difficulties.

It was Dr. Falconer's intention, nevertheless, to have com-

pleted it, and in October 1856, he applied to the Trus-

tees of the British Museum for accommodation and access

to the specimens, to enable him to carry out this object.

Bad health, however, which compelled him to seek a warmer

climate, and his ambition to master every detail con-

nected with the fossil mammalian fauna of Europe, before

proceeding to generalize on that of the Sewalik Hills, caused

him to postpone its execution until it was too late. To collect

' Proof copies of seventeen of these

plates, together 'with outline tracings for

the reruaiuiiig plates of the work, have

been deposited in the Library of the

British Musexun. (See vol, i. pp. 538,

554.)
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and arrange tlie notes which lie left behind has been the en-

deavour of the Editor of these volumes. The great Indian

fossil collection, mainly the gift of Sir Proby Cautley, but

the specimens of which, unique in their richness, stniDendoiis

size, and fine preservation, were prepared, identified, and

arranged by Falconer, has long constituted one of the chief

ornaments of the Palseontological Gallery of the British

Museum. There it may be well said of Falconer and of

Cautley : ' Si monumentum quaeris, circumspice.'

In June 1847, on the retirement of the late Dr. Wallich,

Dr. Falconer was appointed his successor as Siiperintendent

of the Calcutta Botanic Garden, and Professor of Botany in

the Medical College ; but for six months, at a considerable

pecuniary sacrifice, he contmued to prosecute his work in

connection with the ' Fauna Antiqua Sivalensis ;
' and it was

not untU December 20, when a longer delay would have

' involved the forfeiture of his commission and his right to a

pension,' that he left England. In February, 1848, he entered

upon his new duties in Calcutta, and became at once the

referee and adviser of the Indian Government and of the

Agricultural and Horticultural Society on aU matters per-

taining to the vegetable products of India. In 1850 he was

deputed to the Tenasserim Provmces, to examine the Teak

forests, which were threatened with exhaustion from reckless

felling and neglected conservation. His report, suggesting

remedial measures, was published in 1850 in the ' Selections

from the Records of the Bengal Government,' and is a model

of clearness and preciseness on the subject of which it treats.'

In 1852 he published, in the ' Journal of the Agricultural

and Horticultural Society of India,' a paper on the quinine-

yielding Cinchonas and on their introduction into India ; and

in the following year the wi-iter of this sketch saw in the

Calcutta Botanic Garden a Wardian case containing speci-

mens of Cinchona Calisaya, in which Falconer took great

interest. Dr. Falconer was not at the time cognizant of

Weddell's accurate determination of the species of Cinchona ;

but he recommended a trial of them in India, and indicated

the hiUy regions in Bengal and the ISTeilgherries in Southern

India as the most promising situations for experimental

' See List of Botanical Memoirs and Reports, at page Ivi, No. 17.
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nurseries. The subject was taken up some years afterwards ;

the bark-yielding Cinchonas were then introduced from

South America, and they are now thriving and promise to

be a new source of wealth to India. From what has been

stated, it will be seen that Falconer was not only instru-

mental in rescuing from destruction the Teak forests of

Tenasserim, but in introducing the cultivation of Tea and

Cmchona Bark into our Indian Empire. During his resi-

dence in Calcutta, Dr, Falconer communicated to the Agri-

cultural and Horticultural Society many botanical and other

reports of great economic value, among which may be

mentioned those on ' The Woods for Railway Sleepers in

India,' on ' The Timber Trees used for Fuel,' on ' The best

means of Tapping the Caoutchouc Tree of Assam,' ' and on

'The Wild Cochineal insect of Assam.' ^ He was likewise

employed in the selection and arrangement of the illustra-

tions of the Botanical products of Bengal forwarded to the

Great Exhibition of 1851 ; and he was the author of the

Rej)ort on Cashmeer Shawls which appeared in the Official

Catalogue.^ In 1854, assisted by his friend the late Mr.

Henry Walker, Professor of Physiology in the Medical

College of Calcxitta, he undertook a descriptive catalogue of

the fossil collections in the Museum of the Asiatic Society of

Bengal, which was published as a distinct work in 1859.*

The labour which this involved was immense. No separate

record had been kept by the Society of the numerous pre-

sentations of fossils which had been made to it from time to

time, and the specimens from different localities were mixed
uj) in the most hopeless confusion. Fossil bones from the

Lias of England, from the Cape of Good Hope, Ava, Perim
Island, the Valley of the ISTerbudda, and the Sewalik Hills

were liuddled together in heaps in various rooms, and in

ninety-nine cases out of a hundred without a label or mark
of any kind to indicate whence they came. Dr. Falconer's

familiarity with the characters of the fossils from different

sources in India enabled him to convert what was little more

' See List of Botanical Memoirs and
Keports at page Ivi.

^ Journ. Agr. Hort. Soc. of India,

vol. vii. p. 33.

' Offic. Descript. and Illust. Cat., vol.

ii. p. 934.

* Descriptive Catalogue of the Fossil

Remains of Vertebrata from the Sewalik
Hills, &c., in the Museum of the Asiatic
Society of Bengal. Calcutta 1869. 8vo.

p. 261.
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than a chaotic heap of rubbish into a collection of fossils

accnratelj identified and worthy of the Capital of India.

In this work he pointed out the distinguishing characters

of the matrix of the fossils from different parts of India, as

follows :

—

1. Those from Ava are black and heavy, and often strongly

impregnated with hydrate of iron.

2. Those from Perim Island are usually embedded in a

yellow marly conglomerate.

3. The matrix of the Nerbudda specimens is white, soft,

friable, and adhering to the tongue, without any ferruginous

or calcareous infiltration.

4. The majority of the Sewalik fossils are embedded in a

hard sandstone matrix, but others are black, heavy, impreg-

nated with iron, and scarcely distinguishable from the Ava
specimens.^

As a teacher of botany in the Medical College, Falconer

was eminently successful and always a great favourite with

his pupils. His house in Garden Reach will long be remem-
bered for the hospitality dispensed to the many who were

reckoned among his friends, and particularly to young officers

on their first arrival in India. In the spring of 1855 he

retired from the Indian service, and on his return home he

visited the Holy Land, whence he proceeded along the

Sjrrian coast to Smyrna, Constantinople, and the Crimea,

during the siege of Sebastopol.

On his arrival in England he at once resumed his palseon-

tological researches, and in 1856 he published an essay to

vindicate the principle propounded by Cuvier, that the laws

of correlation which preside over the organization of animals

is the guide to the reconstruction of extinct forms. ^ His

time was now mainly occupied in studying the fossil species

of Mastodon, Elephant, Ehinoceros, and other Mammalia,

' The writer has receired the follow-

ing note from Sir Proby Cautley on a
fossiliferous stratum lying below the

great sandstone and shingle deposits of

the Sewaliks :
—

' The Kalowala Pass do-

posit of clay-marl in which the small

black (hydrate of iron) fossils were
found in such numbers by me, and which
Durand also found north (or on the

Himalayah side) of Nahun is a totally

different one from that in which the

larger fossils were found in the upper
sandstone strata, and lying on the sur-

face amongst the detritus of the sand
rocks.'

- On Professor Huxley's attempted
refutation of Cuvier's Laws of Correla-

tion in the reconstruction of Extinct

Vertebrate forms.—' Annals and Maga-
zine of Nat. Hist.,' June 1856.
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and tlie Cave fauna of England and of the Continent. With
this object he visited and examined for himself almost every

museum and private collection of any note not only in Eng-

land, but in France, Italy, and Germany, and took careful

and detailed notes upon the spot of all the more important

specimens. The wuiters and spring of 1858, 1859, and

1860-61, vrhich he was obliged to sj^end in the south of

Europe on account of his health, vrere devoted to a study of

the valuable collections in the Museums of Lyons, Mont-
pellier, Italy and Sicily ; and in the autumn of 1863, in

company with his friend M. Lartet, he visited the various

collections of fossil remains of Rhinoceros and Cervus in

Chartres and Puy-en-Velay. In 1857 he communicated to

the Geological Society two memoirs ' On the Species of Mas-
todon and Elephant occurring in the fossil state in England.''

In these essays he attempted to discriminate with precision

the Mastodon of the Crag {31. Arvernensis) from M. longirostris

and M. angusticlens ; and to prove that three British fossil

Elephants, E. primigennis, E. antiquus, and E. meridionalis,

had till then been confounded tmder the name of E. primi-

genius. So far as materials were available he showed the

range of existence geographically and in time of each of

these species, and the mammalian fauna with which each

was associated. He Hkewise produced a synoptical table

showing the serial affinities of all the species of the Probos-

cidea, fossil and living, then known, of the former of which a

large number had been either discovered or determined by
himself. In 1845, at the meeting of the British Association

at Cambridge, Dr. Falconer had endeavoured to prove by
specimens of crania and teeth, that there was a continuous

passage between the Mastodons and Elephants, the fonns

included by Cliffc under M. Eleplumtoules constituting the

connecting links. This view was further developed in the
published plates of the ' Fauna Antiqua Sivalensis ' and in

the two memoirs just referred to. He was the first to

establish the constancy of the Ternary and Quaternary ridge-

formulae in the Mastodons, as a means of ranging aU the

known species under the two natural groups of Triloplioclon

and TetralopJiodon ; and he extended the same principle of

' See Tol. ii. pp. 1, 76.
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tlie ridge-foriTmla to the arrangement of the rest of the

Proboscidean forms, or Elephants, under the divisions of

Stegodon, Loxodon, and Eueleplias. In 1858 he urged upon the

Palaeontographical Society the propriety of ' bringing out a

series of figures of the natural size and with descriptions of

all the teeth of each species of fossil Elephant and Mastodon

found in the British strata, so that, wherever a specimen

might be discovered, there might be a standard figure by

which any competent observer might be able at once to

identify it.' ^ In 1862 Dr. Falconer communicated to the

British Association at Cambridge an account of Elephas Me-

Utensis, the pigmy fossil ElejDhant of Malta, discovered with

other extinct animals by his friend Capt. Spratt, C.B., in the

ossiferous cave of Zebbug. This unexpected foi-m presented

the Proboscidea in a new form to naturalists.^ Farther

researches on general questions concerning the same family

appeared in a memoir on Elephas Columbi, published in

the 'Natural History Review' for 1863, the title of which

but inadequately indicated the range of the subjects dis-

cussed.^

His researches on the fossil species of Rhinoceros were

scarcely less important. Among many notes and papers

which never appeared during his lifetime may be mentioned

a most important memoir ' On the European Pliocene and

Post-Pliocene Species of Rhinoceros.' ^ In this memoir it

is attempted to be shown that there are four distinct Plio-

cene and Post-Pliocene species of Rhinoceros, three of which

have long been confounded by Cuvier and other Palaeontolo-

gists under the name of R. leptorhinus. One of these, the

original R. leptorhinus of Cuvier, founded upon the Cortesi

cranium [R. megarhinus, Christol), has no bony nasal septum
;

two, R. Etruscus, Falc, and R. hemitcechus, Falc. {R. lepto-

rhinus, Owen), have a partial bony septum ; while the fourth,

R. antiquitatis, Blumb., or R. tichorhinus, Fisch. and Cuv.,

has the bony septum complete.

Soon after his return to England Dr. Falconer devoted

much study to the new Purbeck mammalian genera disco-

vered by Mr. Beckles, near Swanage. The specimens were

' Letter to J. Bowerbank, Esq., Sec.

Pal. Soc, March 23, 1858.
^ See vol. ii. p. 292.

5 See vol. ii. p. 212.
« See vol. ii. p. 309.
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subsequently transferred to Mr. Owen for description ; but,

in 1857, Dr. Falconer published an account of one of these

remarkable Purbeck genera, Plagiaulax, and this was fol-

lowed, in 1862, by a second paper on the disjDuted affinities

of the genus.'

Having occuj)ied himself during several years with the

special investigation of the Mammalian fauna of the Pliocene,

as distinguished from that of the Quaternary jjeriod of

Europe, he was conducted to the examination of the Cave

fauna of England. In 1860 he communicated a memoir to the

Geological Society on the Ossiferous Caves of Gower explored

or discovered by his friend Colonel Wood, of Stout Hall.^

The existence of Elephas antiquus and Rhinoceros hemitoechus

as members of the Cave fauna was then for the first time esta-

blished, and the age of that fauna precisely defined as pos-

teriorto the Boulder- clay, or period of the Glacial submergence

in England. At the time of his death he was busily engaged

in collecting materials for memoirs on the fossil remains of

Cervus, Hyaena, Spermophilus, and other genera.^

In 1860, while on a visit to Torquay, he was induced to

examine the vegetable fossils of the Bovey Tracey Coal, for

which he was prepared by previous researches on the vege-

table fossils of the Burdwan Coal in India,^ and he was led to

the conclusion that the Bovey Coal, which for twenty years

had vibrated in the minds of geologists between Eocene and
Post-Pliocene, belonged really to the Miocene and was in

correlation with the Coal formations of Germany and Swit-

zerland.-^ This opinion was confirmed by the more detailed

investigations of Professor Heer, the results of which were
embodied in a memoir presented to the Eoyal Society in

1862.

While exploring the Himalayahs in his eai'ly days, Fal-

coner's attention had been closely directed to the physical

features which distinguished them from mountain ranges in

temperate regions, and more especially to the general absence
from their southern valleys of the great lakes so common in

corresponding situations m the Alps. When the hypothesis

' See vol. ii. pp. 408, 430.
2 See vol. ii. p. 498.
' See vol. ii. pp 462 to 481.
* See List of Botanical Memoirs and

Keports at page Iv, No. 2.

* Letter to His Grace the Duke of
Argyll, April, 1860.
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of the excavations of lake-basins by glacial action was brought

forward, be took a share in the discussion, and combated the

view by an appeal to the contradictory evidence furnished by

the Himalayahs, the lakes of Lonibardy, and the Dead Sea.

In connection with this subject it may be mentioned that his

last public act—the last occasion in fact in which he left his

house—was to attend the Council meeting of the Eoyal

Society, with the object of advocating the grant of 1001. to

Sir Henry James, for accurately determinuig by levelling the

amount of depression of the Dead Sea below the level of the

Mediterranean, an object which since Dr. Falconer's death

has been accomplished.^

In 1861 Dr. Falconer gave important evidence before the

Eoyal Commission appointed to inquire into the sanitary

condition of India. He distinguished between the removable

and the irremovable causes of disease, and under the latter

he ranked excessive heat and excessive moisture as telling

most on the health. He expressed the opinion that fever

often resulted from malaria produced by vegetable decompo-

- sition.

For nearly thirty years Dr. Falconer had been engaged

more or less with the investigation of a subject which has

lately occupied much of the attention both of men of science

and of the educated classes generally, viz. the proofs of the

remote antiquity of the human race. In 1833, fossil bones

procured from a great depth in the ancient alluvium of the

Valley of the Ganges in Hindostan were erroneously figured

and published as human. The subject attracted much atten-

tion at the time in India. It was in 1835, while the interest

was still fresh, that Dr. Falconer and Captain Cautley dis-

covered the remains of the gigantic Miocene fossil Tortoise of

India, which by its colossal size realized the mythological

conception of the Tortoise which sustained the Elephant and

the World together on its back.^ In the same formations as

the Golossochelys the remains were discovered of a smaller Tor-

toise, identical with the existing Emys tecta. About the same

time also several species of fossil Quadrumana were disco-

vered in the Sewalik Hills, one of which was thought to

have exceeded the Orang-Outang, while another was hardly

' See vol. ii. p. 6.35. * See vol. i. p. 367.



xlvi BIOGRAPHICAL SKETCH.

distinguishable from the living ' Hoonuman ' Monkey of the

Hindoos. Coupling these facts with the occurrence of the

camel, giraffe, horse, crocodiles, &c., in the Sewalik fauna, and

with the further important fact that the plains of the Valley of

the Ganges had undergone no late submergence, and passed

through no stage of glacial refrigeration, to interrupt the

previous tranquil order of physical conditions. Dr. Falconer

was so impressed with the conviction that the human race

might have been early inhabitants of India, that he was con-

stantly on the look out for the upturning of the relics of man
or of his works, from the Miocene strata of the Sewalik Hills.

In April 1844 he wrote thus to his friend Captain Cautley :

—

' Joining the indication given by the Hindoo mythology with

the determined fact of the little Emys tecta having survived

from the Fossil period down to the present day, I have put

forward the opinion that the large Tortoise may have survived

also, and only become extinct within the human period. This

is a most important matter in reference to the history of man.'

The same view was publicly announced in 1844 at the Zoolo-

gical Society. • In the account of the gigantic fossil Tortoise,

which appeared in the joint names of Dr. Falconer and Cap-

tain Cautley, the palseontological and mythological bearings

of the case are summed up as follows :
' The result at which

we have arrived is, that there are fair grounds for entertain-

ing the belief that the Colossochelys Atlas may have lived down
to an early epoch of the human period and become extinct

since.' Ten years later, while investigating the fossil remains
of the Jumna, he pointed out that they were ' most promising
of resvilts bearing upon the human period.' ^

In May, 1858, having the same inquiry in view, while occu-

pied with his Cave researches, he communicated a letter to the
Council of the Geological Society, which suggested and led to

the exploration ofthe Brixham Cave, and the discovery in it of

flint-implements of great antiquity associated with the bones
of extinct animals. In conjunction with Professor Eamsay
and Mr. Pengelly he drew up a report on the subject, which,
communicated in September of the same year to the Councils
of the Eoyal and Geological Societies, excited the interest of

' See vol. i. p. 366.
^ Preface to descriptive Cat. of Fossils

in the Museum of the Asiatic Society of
Bengal, 1856, p. 7.
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men of science in the case.^ Although, 'loath in the last de-

gree to leave England, having so much unfinished work on
hand,' his health compelled him to seek a warmer climate for

the winter. He followed up, however, the same object by
proceeding to Sicily to examine the ossiferous caves of that

island, and he there discovered the ' Grotta di Maccagnone,'

in which flint-implements of great antiquity were found ad-

hering to the roof-matrix, mingled with remains of hysenas

now extinct in Europe. An account of this important cave

was communicated to the Geological Society.'^ Having ex-

amined the collection of M. Boucher de Perthes, on his route

to Sicily, he was impressed vrith the authenticity of some of

the flint-implements discovered in the Valley of the Somme,
and he urged his friend Mr. Prestwich, than whom there is no
higher authority in this branch of Geology, to proceed there

and investigate the conditions of the case. This led to Mr.
Prestwich's celebrated memoir on the flint-yielding Quater-
nary deposits of the Somme. Thus, in 1859, the subject of

the antiquity of the human race, which had previously been
generally discredited by men of science, was launched upon
fresh evidence. Since then it has been actively followed up
by numerous inquirers, and Dr. Falconer himself was con-

templating, and had indeed actually commenced, a work ' On
Primeval Man.'^ Pn 1863 he took an active share in the

singularly perplexed discussion concerning the human jaw
of Moulin-Quignon ; and in the Conference of English
and French men of science held in France he expressed

doubts as to the authenticity of the specimen, but in that

guarded and cautious manner which was characteristic of

him. Dr. Falconer's honesty of purpose and love of truth

were weU exemplified in this controversy. Before proceeding
to the Conference he had publicly expressed an opinion un-
favourable to the authenticity of the jaw. The results of the

first few days of the Conference seemed to be in his favour,

and he wrote thus to London :
' I have every confidence from

the present aspect of the matter that we shall establish our
case. But I am open to conviction, and will give a true and
honest verdict to the best of my convictions.' At the close

of the Conference, he wrote again iia these words : ' In the

' See vol. ii. p. 491.
' lb. p. 543.

lb. p. 570.
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long run matters went against ns ; and I am very glad that

they did, as truth alone was our object.' The doubts which

he still entertained were set forth in a memoir which he sub-

sequently wrote, but which never appeared in his life-time.^

In the spring of 1864 he published a notice on the remark-

able works of art by ' primeval man,' discovered by Messrs.

Lartet and Henry Christy in the ossiferous caves of the Dor-

dogne,^ which he had visited himself in conjunction with M.

Lartet ; during the subsequent summer he was occupied in

preparing a memoir ' On the Asserted Occurrence of Human
Bones in the Ancient Fluviatile Deposits of the Nile and

Ganges, with Comparative Remarks on the AUuvial Formation

of the two Valleys ' ; ^ and in September he accompanied his

friend Mr. Busk to Gibraltar, to examine caves in which

marvellously well-preserved remains of man and mammals of

great antiquity had been discovered. Before starting, he

drew up, in conjunction with Mr, Busk, a preliminary report

on the specimens brought from Gibraltar to this country,

which was pi-esented to the meeting of the British Associa-

tion at Bath. He attached great importance to the results

of this expedition ; and on his return home he continued to

prosecute the examination of the fossil remains of Gibraltar,

the results of which he contemplated elaborating, in conjunc-

tion with those of his explorations in Sicily, into a separate

memoir on the Mediterranean Cave Fauna.*

But his labours were at an end. From Gibraltar he

hastened home to support at the Council of the Eoyal Society

the claims of Charles Darwin for the Copley Medal. He
suffered much from exposure and fatigue, consequent on the

breaking down of the diligence on the Sierra Morena, on his

return journey through Spain from Gibraltar, so that the in-

clement winter told with additional force upon a constitution

naturally susceptible of cold and weakened by long residence

and serious diseases in India. On January 19th, on his

return from a meeting of the Council of the Eoyal Society,

he felt depi-essed and feverish. The attack speedily became

' See vol. ii. p. 601.
2 lb. p. 626.
s lb. p. 632.
* Since Dr. Falconer's death, a pre-

liminary report on the Gibraltar Caves,

drawn up by Dr. Falconer and Mr. Busk,

as a letter to Sir W. Codrington, the

Governor of Gibraltar, has been pub-
lished in the Quart. Journ. Geol. Soc,

(see vol. ii. p. r554.) A more detailed

report by Mr. Busk may shortly be e.\-

peeted.
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developed into acute rheumatism, complicated witL. disease

of the heart and lungs, which proved fatal on the morning

of January 31, 1865. On February 4 his remains were com-

mitted to their last resting-place, at Kensal Green, in the

presence of a large number of his sorrowing friends and

fellow-labourers.

At the time of his death Dr. Falconer was a Yice-President

of the Royal Society and Foreign Secretary of the Geological

Society. He had been elected a Fellow of the Royal Society

in 1845, and in the same year he had been offered the Secre-

taryship of the Geological Society, which he had been obliged

to decline, as his time was fully occupied with the Sewalik

collection in the British Museum. Foreign countries had

not failed to acknowledge his transcendent merits as a ISTa-

turalist. Besides being a Fellow of the Royal, Linnean,

Geological, Zoological and Horticultural Societies at home,

and a Member of the Asiatic Society of Bengal, he liad been

elected a Corresponding Member of the Academy of Natural

Sciences of Philadelphia (1836), Foreign Member of the

Imperial Austrian Society of Agriculture (1840), Correspond-

ing Member of the National Institute of Washington (1840),

Corresj)onding Member of the Royal Academy of Sciences of

Turin (1844), Hon. Member of the Natural History Society

of Hesse Darmstadt (1846), Hon. Member of the Academia
Valdarnese del Poggio (1859), Corresponding Member of the

Imperial Society of Emulation of Abbeville (1863), Corres-

ponding Member ofthe Imperial and Royal Geological Society

of Vienna (1863), and Corresponding Member of the Academy
of Natural Sciences of Italy (1863).

As an additional proof of the high esteem in which he was

held by men of Science, it may be mentioned that, at a

meeting held in London on February 25th, 1865, Sir Proby T.

Cautley, K.C.B., in the Chair, it was resolved ' to record the

great loss sustained by Science in the early death of the late

Dr. Falconer, and to perpettiate his name as a naturalist and
a scholar by a suitable memorial.'

It was also resolved that this memorial should include

a marble bust, to be placed in the rooms of one of the

Scientific Societies, or elsewhere, in London, as might be

determined.

One of the objects in which Dr. Falconer had taken deep

VOL. I. c
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interest, up to the latest hour of his life, having been the

foundation of Fellowships or Scholarships in the University

of Edinburgh, to enable deserving students to prolong their

studies beyond the usual academical period, it was further

resolved to collect funds for the purpose of founding, in that

University, a Fellowship or Scholarship in Natural Science,

tenable for a limited term of years, and to be called ' The

Falconer Fellowship ' or ' Scholarship.'

A Committee, including the Presidents of the Eoyal,

Linnean, Geological, Geographical and Ethnological Socie-

ties, was at once formed to promote the objects of the

' Falconer Memorial,' by the exertions of which a sum of

nearly 2,000Z. was collected. The marble bust, by Mr.

Timothy Butler, has been accepted by the Royal Society, and

placed in their rooms ; and by a separate subscription another

marble bust has been placed at Calcutta in the Museum of

the Asiatic Society of Bengal, to the early reputation of

which Falconer so materially contributed. Before long the

' Falconer Fellowship ' will be founded in the University of

Edinburgh, and will be the real monument of the genius of

the man whose name it bears.

From what has been said, it is obvious that Falconer did

enough during his lifetime to render his name as a palseon-

tologist immortal in Science; but the work which he published

was only a fraction of what he accomplished. The amount

of scientific knowledge that perished with him was very

great ; for not only did he die in the prime of life and in the

fulness of his power, but he was cautious to a fault; he

always feared to commit himself to an opinion until he was

sure that he was right; and thus, as too often happens under

such circumstances, he constantly deferred publishing his

views, and others reaped the credit of observations originally

made by him. No scientific man was ever more deeply

imbued with the sentiment, so eloquently expressed by

Cicero in the following passage, than he.

' Quid est enim temeritate turpius ? aut quid tarn temerarium tamque

indignum sapientis gravitate atque constantia, quam aut falsum sentire,

aut, quod non satis explorate perceptum sit et cognitum, sine uUa

dubitatione defendere? ' {Cic. de Nat. Deor. lib. i.)

These volumes, however, will suffice to rescue his name
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from any charge of idleness which some, in ignorance, may
have attributed to him.

The rapturous enthusiasm with which Falconer prosecuted

his favourite researches, as well as the inferences he drew

from the teachings of geological science, are made evident by

the followuao- extracts from his Note-books and corres-

pondence.

Writing in 1840 of his Sewalik discoveries, he says :

—

' What a glorious privilege it would be, could we live back—were it

but for an instant—into those ancient times when these extinct animals

peopled the earth ! To see them all congregated together in one grand

natural menagerie—these Mastodons and Elephants, so numeroiTS in

species,, toiling their ponderous forms and trumpeting their march in

countless herds through the swamps and reedy forests: to view the

giant Sivatherium, armed in front Avith four horns, spurning the timidity

of his race, and, ruminant though he be, proud in his strength and

bellowing his sturdy career in defiance of all aggression. And then the

graceful Giraffes, flitting their shadowy forms like spectres through the

trees, mixed with troops of large as well as pigmy horses, and camels,

antelopes, and deer. And then last of all, by way of contrast, to con-

template this colossus of the Tortoise race, heaving his unwieldly frame

and stamping his toilsome march along the plains which hai'dly look

over strong to sustain him.

' Assuredly, it would be a heart-stirring sight to behold ! But

although we may not actually enjoy the effect of the living pageant, a

still higher order of privilege is vouchsafed to us. We have only to

light the torch of philosophy, to seize the clue of induction, and like

the prophet Ezekiel in the vision, to proceed into the valley of death,

when the graves open before us and render forth their contents ; the dry

and fragmented bones run together, each bone to his bone; the sineAvs

are laid over, the flesh is brought on, the skin covers all, and the past

existence

—

to the mind's eye— starts again into being, decked out in all

the lineaments of life. " He who calls that which hath vanished back

again into being enjoys a bliss like that of creating." Such were the

words of the philosophical Niebuhr, when attempting to fill up the

blanks in the fragmentary records of the ancient Eomans, whose

period in relation to past time dates but as of yesterday. How much
more highly privileged then are we, who can recall as it were the

beings of coiintless remote ages, when man was not yet dreamt of; not

only this, but if we use discreetly the lights which have been given to

us, we may invoke the spirit of the winds, and learn how they were

tempered to suit the natures of these extinct beings. We may con-

template the soil on which they were afterwards to move and breathe, at

first reposing imder the depths of the ocean, and then raised tranquilly
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into the air, or disrupted by measureless forces, and projected in

mountain-ranges high into the heavens. All this may we see, and even

date the various events with nearly as much certainty in regard to past

time, as we now do human occurrences which refer to the period of the

Olympiads. For the Almighty Creator, infinitely beneficent in regard

to the wants of his creatures, and thrifty in the use of means, has left

imperishable monuments and inscriptions of the past operation of his

laws, more durable than the pyramids, and more legible than the

hieroglyphics of the Egyptian porphyries. He has engraved on our

natures, as well as in the record of revelation, " Seek, and ye shall find

;

knock, and it shall be opened unto you." In the exercise of this

high endowment of our nature, we glorify in the highest degree the

attributes of our Creator ; and who is he that shall dare to say such

pursuits are unholy or opposed to the ends of man's being? That

person, if such there be, is an anachronism in time, and a traitor to his

being. Better that he should never have been, or that he should have

lived amidst the darkness of the middle ages, than that he should deck

himself out in the pride of ignorance, as in a marriage garment, and

mislead the helpless prejudices of the unlearned. Truly that man
arraigns the wisdom and beneficence of God, and vilifies the dignity of

his own nature.'

AgaiB, in 1854, lie wi'ote tlius to a relative :

—

* It has never yet been pretended that there has been a divine revela-

tion expounding the knowledge of the natural world. The Almighty

has given lis reason, and left us, by the adequate exercise of that power,

to investigate the laws and order of Creation. Take Astronomy, and

see what has been done in it. Is there any educated person now living

that believes " that the siui was made to rule by day, and the moon by

night," as servile attendants on the earth ?—No ; not one. Does any

one noAV believe that the sun loUs round the earth ?—No. Yet in

former times the imiversal belief of mankind at the present day was

denoxmced as a damning heresy, opposed to the Bible. Geology is noAV

passing through the ordeal that Astronomy did in the daj's of Galileo.

When the ignorant and bigoted fail in reason and argument, they raise

the yell of intolerance, and charge the science with infidelity. The
odium of the term serves their end for a time, but what follows ? This

denounced infidel doctrine, after the lapse of a few years, becomes the

accepted faith of all mankind, philosophical and religious. When,
therefore, in a good cause the imputation of infidelity is raised, one

need not be ashamed of it. There can be no two truths in Nature

opposed to each othei*. True religion and true science can never be

irreconcileable. As regards the creation of the world, the evidence is

as clear that millions and millions of years must have elapsed between

the first appearance of life on tlie earth and the present day, as that
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yoii'and I possess eyes and ears, and have a living existence. The dif-

ference merely is, that the evidence is not of the same nature. The

one is complete ; the other fragmentary, but equally significant and

strong. For instance, a tooth, or the end of a joint found in a rock, is

us conclusive evidence of the former existence of an animal, as if all the

structure—skin, flesh, blood, and living limbs—were before us. The

only difference is, that in the one case the evidence is cumulative and

complete in every detail ; while in the other it is fragmentary and in-

ductive; but it is equally clear and conclusis^e in both. For the

Almighty has so ordained that reason can safely reproduce all that has

been lost, and restore to the tooth all that was correlative to it in life.

But, remember that what I have said here bears solely upon our know-

ledge of the physical world, and not to doctrines of faith for our moral

and religious guidance.'

Lovers of science and they wlio knew Falconer well can

best appreciate his penetrating and discriminating judgment,

his originality of observation and depth of thought, his

extraordinary memory, his fearlessness of opposition when
truth was to be evolved, the scrupulous care with which he

awarded to every man his due, and his honest and powerful

advocacy of that cause which his strong intellect led him to

adopt. They have also occasion to deplore the death of a

staid adviser, a genial companion, and a hearty friend.
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FAUM ANTIQUA SIVALENSIS.

I. Il^TEODUCTION/
BT H. FALCONER, M.D.

INTEODUCTORT OBSERTATIONS—ANTIQUITY OF HUMAN RACE IN INDIA

ITS MYTHOLOGY— ANTIQUARUN CONDITION OF INDIA BEFORE MAN—
EVIDENCE AFFORDED BY ORGANIC REMAINS—HISTORY OF DISCOVERY OP
FOSSILS IN INDIA.

The antiquities and literature of the East have been, from its

commencement, the special field of investigation to this So-
ciety, and to the parent institution in Calcutta. A rich vein
has been opened, branching in a thousand ramifications, and
fertile in results of the deepest interest. The human race
has been traced farther back into time in the East than in
any other quarter of the globe ; and the tendency of all in-

quiries has been to shovp that the civihzation of at least a
large section of mankind first dawned in the valley of the
Ganges. The language or the mythology, the arts and the
sciences of India, have all been found more or less engrafted
on surrounding nations, and even that civilization which we
now boast of—which has shot so far ahead of the parent stock
—may be followed back to a spring-head in India, whence it

traveUed westward through Egypt, and spread over Greece
and Italy.

Nor is it remarkable that it should be so. Man, cceteris

paribus, must have progressed most rapidly where most
favourably placed in regard to the external conditions which
regulate the increase of his race and the development of his

social relations. ISTeither the vaUeys of the Nile, nor of
the Euphrates, Tigris, or Oxus, in extent and fertility to-

gether, or in the richness and variety of their productions.

' This introduction is mainly based
on the manuscript of two discourses de-

livered by Dr. Falconer before the Eoyal

India some years before; and Part C. has
been, in a great measure, constructed by
the Editor from private letters written by

Asiatic Society of Great Britain, on June : Dr. Falconer, between the years 1 844
1 and 8, 1844, a very brief abstract of and 1847. This will account for the de
which only appeared in the Journal of

the Society (No. xv. Pt. i. p. 107). Part
B., however, was probably written in
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signations of several of the fossils being
diiFerentfrom those given in the published
abstract.

—

[Ed.]
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can admit of comparison with the valley of the Ganges.

Sugar, rice, cotton, and the golden fleece of the silkworm,

with numerous other industrial products, have from the

remotest antiquity been the common staples of the country,

and have been brought forth in such surprising abundance,

that other less-favoured nations could only embody the idea

by conceiving that the sands of India were strewed with gold.

So far down even as the days of the Roman empire, we find

Pliny describing siigar as a kind ofhoney which exuded natu-

rally from reeds in India, like a gum, but assuming the form
of a ciystal. To benefit suitably from such favoured circum-

stances, we find that the Indian variety of the Caucasian

branch of the human family has the most perfect develop-

ment of that physical conformation which is observed to be
associated withthe highest capability for mental improvement.

It is beside my object, on the present occasion, to do more
than barely allude to this line of research and its bearings, as

introductory to the subject I am desirous to bring before

you this evening, which is to take up the antiquarian history

of the animal races of India, back from the epoch where we
lose all indications of mankind.

There is a point up to which we can follow man back
through the records of language and art and the shadowy
indications of mythology and tradition, but beyond which we
cannot go. Every trace of the human race then fails us; and
if we wish to dive further into remote antiquity we have to

fall back on another order of antiquarian research, of the
highest interest, resting on monuments and inscriptions con-
structed by nature, more enduring than the colossal sculpture

of Elephanta, as legible as the scroll on the Bactrian coins,

and infinitely more certain in then- indications than language,
tradition, or mythology.
The Colossochelys Atlas, or gigantic fossil tortoise of India,

discovered by Captain Cautley and myself, supplies a fit repre-

sentative of the tortoise, which sustained the elephant and the
infant world in the fables of the Pythagorean and Hindu cos-

mogonies. It is a point of great interest to trace back to a pro-
bable source a matter of belief like this, so widely connected
with the speculations of an early period of the human race.

You are aware that at the present day every climate and
every great division of the globe are characterized by their
peculiar race of animals. So constant are the laws which
regulate this distribution that, if told of the existence of
certain species, we can predicate with confidence regarding
the temperature of a country, and the general character of
the vegetation with which they are associated. ISTature, uni-
form in the operation of her laws, has followed the same

i
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order in past time as we observe at present, and thrifty in
lier handiwork, has not merely created and extinguished
numerous successions of beings, but at the same time left

indelible records of each in the strata which constitute the
surface of the globe. We can trace by their fossil remains
the difiFerent faunas, from the oldest up to the existing crea-
tures. The further we go back into antiquity, we find the
animated races to differ more and more from what they are
at present ; and as we descend toward the human period, we
detect a progressive approach to the existing kinds of beings.

The order of succession has been followed out in Europe by
the concurrent labours of a vast number of observers, with
wonderful precision ; and the changes in the animals have
been shown to have been accompanied by corresponding al-

terations of climate, or of other physical conditions. We
have the most certain proofs that England had at one time
the heat of the tropics with a similar vegetation and tropical

animals ; and there are the strongest grounds to believe that
at a later period it was either covered with glaciers or
sheeted over with the drift-ice of an Arctic ocean.

The smaller number of observers in tropical countries has
necessarily led to our knowledge in regard to them being in-

finitely less advanced than as regards Europe. But much
has been done lately in America and in India. Passing over
more remote periods, we shall now proceed to consider what
was the condition of the animated creation in the latter

country during the period which preceded the appearance of
the human race upon it. When the plains of Europe fed the
Mammoth, the Elasmotherium, and the Rhinoceros, and
America the Mastodon and the Megatherium, what were the
kinds of animals that then peopled India ?

The evidences emj)loyed in inquiries of this nature, in lieu

of the monuments and inscriptions used by the ordinary an-
tiquary, are the fossil remains of extinct animals found in the
newer strata of the earth. But before entering upon them it

may be well to say a few words regarding the method uj)on

which the evidence is worked out. Every organised being is

made of a number of parts, which have a definite and con-
stant relation to each other and to the common functions of
the aggregate form. For instance, a predaceous animal like

the tiger can only live on flesh ; its alimentary apparatus is

constructed to digest this kind of food ; its jaws and teeth
are formed to act like a scissors in cutting it up ; its claws to

seize its prey and tear it to pieces ; its extremities are built

to enable it to spring; and in connection with the rest, it has
an instinct which leads it to lie in wait, or come stealthily

on its victim, and so on throughout its system. On the

B 2



4 FAUNA ANTIQUA SIVALENSIS.

other hand, an herbivorous animal has its teeth and jaws con-

structed to act as a grinding apparatus ; its extremities are

not required to seize prey, and are, therefore, formed merely

to sustain the body, and for speed to enable it to escape from
danger ; and so on with corresponding modifications through-
out its organisation. In short, every part of an animal bears

an invariable relation to every other part, and is of itself an
index to the general form. The bony skeleton constitutes

the basis of the construction. When, therefore, fossil bones
are detected in the strata of the earth, each fragment is a

monument of the existence of a former race of animals, and
every tooth or articular surface a distmct inscription, as it

were, in regard to the special character of the animal from
which the bones were derived.

The first notice of the occurrence of fossil bones in India
is contained in that excellent compendium of the history of

the Moghul and Pathan emperors by Ferishta. We are there

told, that under the reign of Feroz Shah the Third, in the year

1360, ' The emperor on his return to Delhi, in the month of

Eujub (May 1 SCO), was informed that near Hirdar ' there was a
hill out of which issued a stream of water called Sursooti,

running into the Sutlej, and beyond a watercourse called

Selima. It was stated that if a great mound between these

two streams were dug through, the water of the Sursooti

would flow into the Selima, and thence through Sirhind and
Miinsoorpoor on to Sunnam, and that the supply of water
would be perennial ; whereupon the emperor proceeded in

that direction, and having ordered 50,000 labourers to be as-

sembled, he caused the eminence to be dug through, so as to

form a junction of the two streams. In course of the opera-

tions bones of elephants and men were discovered in the

unbedded mound. Those of the human forearm measured
three yards. Some of the bones were petrified, while others

were still in the condition of bone.^

The bearing of this passage upon Indian palaeontology was
first observed by Greneral Briggs. The locality Hirdar refers

to a place in the Sewalik hills, where abundant fossil remains
have been found since.

Captain Webb, in bis admirable survey of heights of the
Himalayah mountains, was the first to prove the existence of
fossil bones in that chain. They are called ' Bijli ki liar,' or
' lightning bones ' from their supposed origin, and are found
in the elevated plain of Tibet behind the sources of the
Ganges. They are collected by the inhabitants, and exported
to the plams as charms. In this way they were brought to

the notice of Captain Webb, who communicated them to Mr.
' Perwar, according to Prinsep.

—

[Ed.]
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Henry Colebrooke, by whom they were sent to Europe. They
are referred to in Dr. Biickland's ' Reliquiae Diluvianse,' but

no detailed account of them has yet been published. The
very important inferences connected with these remains in

regard to the elevation of the Himalayahs will be noticed

hereafter.

The next notice of fossil remains in India was by Mr.
Crawfurd, who during his embassy to Ava, in 1826, dis-

covered a deposit of silicified bones of large animals along

the banks of the Irrawaddi, consisting of remains of Masto-
don, Rhinoceros, Hippopotamus, Crocodiles, Deer, and other

animals. Such of the species as admitted of identification

were described by Mr. Clift in the ' Geological Transactions,'

and attracted great interest at the time. Mr. Clift established

the important fact of the former existence of two species of

Mastodon peculiar to India.

The next discovery of fossil bones was made by Captain
Cautley and myself, in 1831, in that range of tertiary hills

skirting the foot of the Himalayahs, to which we have applied

the name of Sewalik hills. ^ They were at first found spar-

ingly, but in increasing numbers up to 1834, when through
information supplied by a native rajah. Lieutenants Baker
and Durand were guided to a tract where they were found in

the utmost abundance near the sources of the Sursooti river.

Early in the investigation, in 1835, an account was published

of a very remarkable animal, called the Sivatherium, which
awakened attention to the subject in India generally ; and
similar remains were found in the valley of the Nerbudda by
Dr. Spilsbury, and in Perim Island in the Gulf of Cambay by
Dr. Lush and Lieut. EuUjames. It is interesting to keep these

facts in mind, as Perim Island, the Irrawaddi, and the western
part of the Sewalik hiUs, form as it were three points in a

great triangle spread over the whole width of India, showing
that the same ancient race of animals formerly extended over

the continent.

' MSS. note written by Dr. Falconer,

in 1832. 'Fossil bones were first dis-

covered by Lt. Cautley. He met with
a single piece whieli was so imperfect

that he did not imagine it to be a por-

tion of animal remains. On going to

the locality some years afterwards. I

met with a few fragments which satis-

fied me of the existence of fossil bones
in the lower hill formation. They con-

sisted of portions of a testudinoiis shell,

a vertebra of one of the reptilia, &c. I

met also with some laminar pieces of

crystalline carbonate of lime, simulating
greatly the appearance of a compressed

bivalve shell, which subsequent examina-
tion proved them not to be. A slight

notice of the circumstance was given by
Dr. Koyle in the Journal of the Asiatic

Society (vol. i. p. 96). The fragments
up to this date were so imperfect, that

little beyond conjecture could be made
out of them, but during last cold weather,

on a visit to the Timli pass, I found a
fragment of a well-marked testudinous

remain, and since then Lt. Cautley has
been so fortunate as to discover several

other portions of bone, which set the

matter at rest'

—

[Ed].
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Before entering on the particulars of the fauna, it may be

well to refer briefly to the geographical relations and the geo-

logical structm-e of the Sewalik hills.

B.

ON THE GEOGRAPHICAL POSITION, PHYSICAL CHAEACTERS, AND GEOLOGICAL

STRUCTURE OP THE HYSUDRO-GANGETIC PORTION OF THE SEWALIK HILLS

IN NORTHERN HDfDOSTAN.

By ' Sewalik hills,' it is here meant to designate that

range of lower elevations which stretches along the SW.
foot of the Himalayah mountains, for the gi-eatest portion of

their extent from the Indus to the Brahmapootra, where those

rivers respectively debouche from the hills into the plains of

India. The name Sewalik, • or Scevalik, has hitherto had no
definite application, nor has it been universally adopted by
the geographers of India. By some it has been restricted to

the tract between the rivers Jumna and Ganges ; by others to

that between the Ganges and Gogra forming the plain-ward

boundary of the province of Kumaon ; and by others to that

between the Gogra and Gunduck forming the northern boun-

dary of the province of Oude ; while in Arrowsmith's Map of

1816, and in the ' Grand Trigonometrical Survey Map,' the

designation is nowhere applied. We have resorted to the

term Sewalik as geognostically preferable to Sub-Himalayahs,

which were equally applicable to a range at the northern as

at the southern foot of the great chain : the ambiguity and
inconvenience of a term of this sort having been felt in the

restricted use of ' Sub-apennine.' Sewalik is also convenient

as a geographical designation ; and its havuig been applied

by various authorities to different portions of one range, other-

wise without a name, is a sufiicient reason for its adoption for

the whole of that range.

Special object of the Memoir.—The object of this memoir is

' Sewalik, or Scevalik, derived from
Siva, or Maliadeo the Hindoo God

:

these hills, as well as the Himalayahs
being connected in Hindoo mythology, in

various ways with the history of Siva.

Major Renuell (Memoir, p. 72) applies

the name to the tract from the Sutlej to

Hurdwar (p. 233).

Rennell, describing the Ganges (3rd

edit. 1793, p. 313), says, 'At Hurdwar it

(the Ganges) opens a passage through

Mount Sewalick, which is the chain of

mountains that borders on the level

country on the north of the province of

Delhi. Even Sewalick would be deemed
a lofty range, but for the presence of

Mount Himmaleh or Imaus, which rises

above it, when viewed from the plains of

Hindostan.'

Idem, p. 368. ' Sirinagur is situated on

an exceedingly deep, and very narrow
valley, formed by Mount Sewalick* the

nortliern boundary of Hindoostan on the

one side, and the vast range of Himmaleh
or Imaus on the other,' &c.

* Sewalik is the term according to the 1 logy of it, that it should be Sewa-lucJc-

common acceptation ; but Captain Kirk- Eenkell, p. 368.

patrick proves, from the evident etymo-
|





DESCRIPTION OF PLATE II.

Map iUustrating Dr. Falconer's Observations on tlie Geo-

logy of India (p. 28). This map is reduced from a larger one

which Dr. Falconer had coloured, and to which he had affixed

the following explanatory note. The different shadings cor-

respond to the colours in the original.

' The great mass of light shading represents the supposed insular form

of the continent of India at an early period of the Tertiary epoch, the

island forming a sort of triangle, of which the eastern and western Ghats

formed the sides and the great Vindhya range the base, with an irregiilar

patch of moimtainous country stretching north forming the Aravalli

range.

' The dark shading represents the plains of India, forming the valley

systems of the Ganges and Indus drainage, which were formerly narrow

ocean straits. These straits were the recipients of the silt and alluvium

washed out of the Himalayahs, and were at length elevated above the

sea, so as to form the existing continent. The Sewalik Fauna then

spread over the continent, from the mouth of the Irrawaddi to the Gulf

of Cambay 2,000 miles, and north to the Jhelum 1,.500 miles. After

the long establishment of the Sewalik Fauna, a great upheavement took

place along the line of the Himalayahs, elevating a narrow belt of the

plains into the Selawik Hills, and adding many thousand feet to the

height of the Himalayahs. The red stripe represents the Sewalik hills,

stretching from the Hydaspes to the Gunduck River, 800 miles. The

small red patch behind the Himalayahs represents the ossiferoiis plain of

Tibet about 16,000 feet above the sea. The other red patches repre-

sent the Nerbudda and the Gulf of Cambay fossil tracts.'

VOL. I.
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to illustrate that portion of the Sewalik hills extending from
the Hysudrus or Sutlej, on to the Ganges, which has lately

yielded an immense quantity of the fossil remains of a variety
of new species of mammalia. This is the only part of the
range which we have been able to examine, but for an expo-
sition of its geological relations it will be necessary to notice
theextent ofthe tract north-west and south-eastofthis portion.
Range and Extent.—The Sewalik hills appear to commence

near the western bank of the Jhelum or Hydaspes, about E.
long. 74°, and to rmi down to the eastward of the Gunduck
in E. long. 85°, along an extent of at least 11°. It is pro-
bable that they are prolonged to the eastward in the Lohara
Dunga range, till they are lost in the marine formations of
Assam. From long. 74° to 82° the direction is about WW.
and SE. To the eastward of 82° they bend so as to run
almost due E. and W. Their axis is parallel to that of the
great chain of the Himalayahs, and in the examined portion
the strata have the same direction and dip. They are inter-

sected along their whole line, at short intervals, by the
numerous streams which tmite to form the two great extra-
montane river systems of drainage for the Himalayahs, that
of the Indus to the west and of the Ganges to the east, the
Brahmapootra being intra-montane along its entire course.

Extent of the known Tract.—The tract along which we have
examined these hills from the Sutlej at Eoopur, long. 76° 30',

to the Ganges at Hurdwar, 78° 10', although considerable in
itself, is small for the extent assigned to them ; and some
doubt might be entertained of the identity of the range along
so protracted a line. But their physical and geographical
characters are so marked, that a glance at the map would
alone be convincing. Besides, from the hills at the eastern
bank of the Sutlej, near Eoopur, we have seen them stretch-
ing far off into the Punjab with the same north-westerly direc-

tion, and with a continuity interrupted only by the bed of the
river ; and in the same way they are seen from the heights at
Hurdwar, running out of sight to the eastward as they skirt

the hill province of Kumaon. Mr. McClelland' also gives a
section and description ofthe Sub-Himalayan heights near the
Gogra, long. 80° 20', which show that Sewalik hills there are
formed of the same beds, and attain similar heights as in the
tract between the Jumna and Ganges. We are therefore cer-

tain of their geological identity along a line of 4° of longitude,
or of about 272 miles. Captain Herbert^ has also described
them at the outlets of the Ramgunga and Cossillah rivers, as

showing the same characters as at Hurdwar, and imagines the

• Geology of Kumaon. ' Herbert, Mineralogical Report, MSS. p 316.
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same foinnation to extend from beyond Cashmeer to Patna,

with, valleys along the whole line.^

From our researches, we have been led to the opinion that

the whole line of the Sewalik hills extending from the Indus

nearly to the bay of Bengal, and formed by the debris of the

Himalayahs, transported by the same causes acting under the

same circumstances as at present, has been broken up fi-om

the plains of Hindostan and assumed its present Alpine

characters within a very late geological epoch, posterior to

the long establishment upon the north of India of animals

so highly organised as the Quadrumana, of species of Camel,

Ox, and Antelope, and of Crocodiles now existing in India.

The importance and imposing character of the deductions

demand a rigid investigation ; and with the risk of being

considered tedious and discursive, before entering on the

Geological details of the formation, we shall jirefix a sketch

of the Physical characters of the neighbom-ing plains of

Hindostan, and of the conterminous Himalayah chain.

The course of the Nerbudda, in lat. 23° to 24° N. natvirally

and geognostically divides the continent of India into two
gTeat portions : the southei-n or hilly, and the northern or
' plains of Hindostan.' The former is surrounded on all

sides by distinct Alpine ranges, disposed pretty nearly in

the form of a triangle ; with the Great Yindhya range run-
ning E. & W. for its base, and the eastern and western
Ghats for the sides. The two latter meet in the apex at the
southern extremity of the continent near Cape Comorin, and
at their northern limits they join on respectively with the
eastern and western extremities of the Yindhya chain. Prom
the western and central portion of the latter, subordinate
ranges such as the Ai'avalli are sent off to the north, jutting
into the division of the plains. The northern portion, or

plains of Hindostan, is composed of the two great exti'a

mountain basins of the river systems of the Himalayahs, the
Ganges and Indus. These form two great alluvial plains.

The one commencing in the delta of the Ganges and Megna
stretches NW. from the Bay of Bengal in 22°, to the
Guggar in lat. 31°, in one unbroken flat included between
the Himalayahs on the NE. and the northern extremity of
the eastern Ghat on the west, beyond which it expands to
the west behind the Yindhya chain. The other commences
in the delta of the Indus, and stretches north and east as
marked by the five rivers of the Punjab, to the foot of the
Himalayahs. The two basins are conterminous about half-

way between the Jumna and Sutlej in lat. 30°, where they

' Herbert, p. 69, para. 57. Para. 284 and 285.
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intermingle in one continuous flat, and with no hilly ridge

intervening ; and they stretch united across the continent

through the i^lains of Hurrianah and the sandy desert beyond.

From the mouths of the Ganges up to the northern

extremity of the Doab,' the Gangetic valley gradually rises,

till at Suharunpoor it attains the height of 1,000 feet above

the level of the sea, after a stretch of about 1,200 miles. The
gulf of Scinde is about equi-distant from the same point, and
the slope of the plains in that direction across the continent

may be considered the same. In the north-western exten-

sion of the plains which form the basin of the Indus there

appears to be no considerable elevation above the northern

limit of the Gangetic valley, as without any mountain barrier

to alter their direction the rivers converge to the west to flow

into the Gulf of Cutch; and when they are conterminous,

the Soamb, a branch of the Indus system, crosses the line of

a canal, one branch of which runs towards the Indus and the

other to the Bay of Bengal.

Himalayah Chain.—The Himalayah mountains bound the

whole extent of this immense plain on its north-eastern side.

This mighty chain, in all its features, is the grandest accu-

mulation of mountain masses on the surface of the globe.

Its lofty pinnacles, so long the subject of controversy, not

only surpass all others in individual peaks, but maintain

their overtowering elevation along lines of hundreds of miles.

They are covered with vegetation where analogy would
mantle them with snow. They embosom within their belt

extensive plateaux or valleys abounding in numerous races,

and covered with the works of man, as high as the loftiest

peaks of Alps. Their rivers water the most fertile regions

of the earth ; their accumulated debris has formed a conti-

nent which supports a population equal to half of that of

Europe. They separate two of the most densely peopled and
distinct sections^ of the human race, each of -which claims

for itself and the mountains above them a remoteness of

antiquity reckoned only by millions of years; and so effec-

tual a barrier do they oppose, that these races biit a hundred
miles apart are less known to each other than they are to

the nations of Europe, divided from thence by thousands of

miles of ocean.

Explored portion.—What of them is at all well known
is but a limited tract included between the rivers Sutlej and
Gogra, a line of about 270 miles ; and here the scientific

labours of Hodgson, Herbert, Webb, and the Gerards, have
been so successful that the physical outlines of the mountains

' Mesopotamia of HinJostan. ' The Mongolian and Caucasian races.
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liave been as well laid down as any equal extent of Alpine tract

in Europe.'

All westward from the Sutlej to the Indus is unexplored,

and the same may be said of the tract from the Gogra to the

Bay of Bengal.

One or other of us, Captain Cautley or myself, has had
opportunities in repeated journeys of examining that portion

of the mountains between the Ganges and the Sutlej. These

joiu-neys have extended as far as the sources of the Ganges
and Jumna, and have intersected the lower tracts of mountain

in various directions. As the chain possesses a great deal of

uniformity of outline and physical characters generally, for

nearly 1,000 miles, it may safely be presumed that the geo-

gnostical relations of the mountain masses, as exhibited in

the tract we have examined, may be taken as a type of the

whole ; excepting the western prolongation along the valley

of Cashmeer, where fossiliferous limestones are found.

Further we have not had an opportunity of examining the

fossiliferous limestones on the northern or Tartary slope.

As we attribute the formation of the whole line of the

Sewalik hills to the alluvial degradation of the Himalayahs,

we shall make no apology for entering at some length on their

physical outline, river systems, and geological structure.

The Himalayah mountains are generally described as com-
mencing in long. 75°, lat. 35°, where they join on with the

Hindoo Koosh, and run down to Bootan, long. 90°, a coui-se

of 1,500 miles, skirting the plain of Hindostan. Their line

of direction from the Indus is about from WW. to SE.
Soiith of the Gogra they get more easterly.

They form one of the mountain boundaries of an elevated

' We especially particularise the late

Captain Herbert, who, besides an impor-

tant share in the Trigonometrical labours

of the Survey, inv^tigated with great zeal

the Geological and Mineralogical charac-

ters of the whole tract, and furnished a

voluminous report to the Indian Govern-

ment on the subject. Unfortunately,

Captain Herbert was a self-taught and
book geologist, and he was called upon

to describe the geology of an unknown
field—a subject new to him, at the very

time when he was acquiring his first

knowledge of geological science. The
consequence is, that his labours have

been less valuable than they otherwise

would have been from his talents and
general scientific acquirements with

longer study. He has fallen into several

important errors. He has described as

gneiss an enormous protrusion of granite

which forms the axis of the snowy range
—shown in a colossal section across

many miles, near the sources of the

Ganges ; and he has fallen into the same
error with regard to a porphyritic trap,

which forms a most important member of
the Himalayan rocks. He has restricted

the rock formations to granite and gneiss,

and attached minor importance to an
enormous formation of primary sand-
stone. We have been favoured lately

with a perusal of his manuscript report
impublished, and in consequence, in writ-
ing on the same subject, we deem it ne-
cessary to notice the above, while our
numerous references to his report tell

how largely we have drawn from it.*

* Captain Herbert's Report was pub-

lished as an appendix to vol. xi. of the

Joiu-nal of the Asiatic Society.

—

[Ed.]
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central tract from which all the great rivers of Asia radiate
;

on the Indian side their drainage being effected by the three

great systems of the Indus, Ganges, and Brahmapootra. The
most remarkable feature about the Himalayahs is a line of

snowy peaks which may be considered as forming the axis

of the chain, a plain supported on which, from Cashmeer to

the Delta of the Ganges, would be elevated upwards of 20,000

feet above the level of the sea. Between this central range

and the plains of Hindostan there is a belt of mountains of

minor altitude, with an average elevation of about 7,000 or

8,000 feet. These intermingle with the Sewahk range, which
rises abruptly from the plains.^*****
The great chain of the Himalayahs rises in a ridge with an

abrupt steep face against the plains of about 6,000 feet in

height ; there is then a slope from the crest of the ridge

towards the north. This is the general character of the

Himalayahs. The mountains on the side of the snowy range

consist of a series of nearly parallel ridges, with intermediate

valleys or hoUows. They throw off spurs in all directions

into the hollows, forming subordinate valleys. There is

nothmg like table-land (perhaps in the whole of the moun-
tains, with the exception ofNepaul), and the valleys are rather

broad, wedge-shaped chasms, contracted at the bottom to a

mere water-course, than anything else ; in fact, the ridges and
intermediate valleys, as a general law, form a series of salient

and re-entering angles, as seen in the sketch (fig. 1, p. 19).

In consequence, the quantity of level or nearly level ground to

be met with is most inconsiderable. From the dip or slope

being towards the north, and the abutment to the south being

steep, the great mass of vegetation has a northern exposure,

and the southern faces of the moimtains are generally naked.
The formations are primary ; the first towards the plains

consist ofvast strata of limestone, lying on clay-slate, crowned
by slate, greywacke, or sandstone. Beyond the limestone

tract, gneiss, clay-slate, and other schistose rocks, occur.

Granite, so far as I know, is not found in the outer ridges.

It occurs in the mountains nearer the snowy range. I have
not gone so far, and have not yet seen granite in situ.

The igneous rocks, which have been concerned in the up-
heavement of the outer tracts, are of the green-stone trap

series, and are very generally met with in dykes intersecting

and rising through the regular strata. The formations

' The manuscript here breaks off ab-

ruptly. The three paragraphs which fol-

low are extracted from an essay by Dr.

Falconer, ' On the Aptitude of the Hima-

layan range for the Culture of the Tea
plant' (Journal of the Asiatic Society,

April, 1834).—[Ed.]



J2 FAUNA ANTIQUA SIVALENSIS.

have a remarkable feature. The strata are m all directions

fractured or comrainuted ; the slaty rocks are broken into

small fragments, as if they had been crushed ; and the lime-

stone rocks are vesicular or cavernous, and broken up into

masses.

The arrangement and nature of the soil take their character

from the rocks. From the high angle at which the latter are

inclined, and the northern direction of the slope, the soil is

chiefly accumulated on the northern sides, where is also the

vegetation. From the presence of schistose strata and lime-

stone, the soil underlying the vegetable mould is clayey and

calcareous, or limestone gravel. There is little sandy soil or

sandy gravel. From the extreme richness of the vegetation,

undisturbed for ages, and the moisture of the climate, there is

usually a great accumulation on the northern slopes of vege-

table mould ; on the southern faces, the great steej^ness leaves

little room for the accumulation of soil ; where it occurs it is in

patches, and consists of clays or limestone gravel, mixed up

with vegetable mould. There is here also little sandy soil.

Towards the crest of the slopes the soil is usually dry, from the

moisture running speedily oif; but lower down, and wherever

the ground is tolerably level, the soil is quite damp, and

perhaps it is rarely dry in the most parching seasons.^

* * * * *

The Himalayah mountains are skirted on the SW. by a

range of lower hills which separate them from the plains of

India. These commence at Eoopur on the Sutlej (see Plate

III.), in sandy elevations of inconsiderable height, and run

down a long way to the south, following the direction of the

great chain. In some places they run up to the Himalayahs,

and in others an intermediate valley lies between the two

ranges, as that of the Dhoon. On their SW. side, which

looks towards the plains, they are bounded by a broad belt of

luxuriant Terai jungle. The following observations refer

to that portion of the Sewalik hills which lies between the

Jumna and Ganges. I have not had an opportunity of

seeing them, where they extend to the east and west of the

Ganges and Jumna respectively, but there is little doubt that

the type of all that extends to the west of the Jumna, and

of several hundred miles of the tract of hUls to the east of the

Ganges, is to be found in what lies between these two rivers.

The geological characters of the Sewalik hill formation

possess great interest. They appear to consist of an upheaved

portion of the plains of India lying at the foot of the Hima-
layah mountains. The nature of their mineral contents and

depth of the strata give evidence of their having been formed

' "What follows is another portion of MSS. on tlie same subject.

—

[Ed.]
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during a comparatively recent geological sera, and of a vast

series of ages having transpired during their deposition up to

the period of their uj^heavement. Their coincidence with the

great chain of the Himalayahs in parallelism, line of direction,

similarity of dip, in contrast with the opposite nature of their

rocks, connect them closely with the ingenious speculations

of Elie de Beaumont, regarding the seras of upheavement of

parallel mountain chains.

The Jumna-Gangetic portion has already attracted the at-

tention of Indian geologists. The first published account of

them, so far as I am aware, is by Lieut. Cautley, Sui^erintendent

of the Doab Canal, who in vol. xvi. of the 'Asiatic Researches,'

has given a very accurate description of the mineral characters

of the strata, in connection with the occurrence of coal and lig-

nite, which first attracted his attention. It is to his zeal that

we are indebted for the discovery of animal organic remains in

the Sewalik hills. Captain Herbert, in the same volume of the

'Researches,'has described the tract from the Sutlejto the Kali
rivers, and enters fully on the nature ofthe coal or lignite met
with there. He seems to have formed the opinion that the for-

mation is that of the rock marl or new red sandstone of Eng-
land. Dr. Govan, in a paper on the Physical Geography of the

Himalayahs, has given a brief sketch of the lower hills. He
considers them as belonging to the oldest of Buckland's alluvial

deposits.' The lower hills were examined by Mons. Jacque-
mont in 1831, but I am not aware that any account of them
by him has been published.

The Himalayah mountains north of the valley of Deyra
consist of primary stratified rocks, dipping towards the east

of north ; their abutment is to the south. Their line of direc-

tion is from NW. to SE. or thereabouts. The rocks consist

chiefly of argillaceous schists and vast beds of limestone.

The strata are inclined at a high angle. The mountains
here at once rise with an abrupt mural front to about 7,000 ft.

above the level of the sea, and 6,000 above the plains in the
neighboTU-hood. No organic remains have as yet been met
with in the outer ridges in the tract between the Sutlej and
the Ganges, or on this side of the snowy range. ^ Of the un-
stratified rocks, greenstone traps, which were first, so far as I
know, observed by Lt. Cautley, occur in considerable abund-

• Brewster's Journal of Science for

1825, vol. ii. p. 32.
'' In my possession there is a small

spiral-chambered univalve, closely re-

sembling a Turritella, which I received

from my friend Lt. Vicary, a most zealous

and indefatigable traveller in the Hima-
layahs. Mr. Vicary met with it near
Mussooree. The specimen was put by,

without the fossil being observed till

several days after. Mr. Vicary could not
subsequently hit upon the spot where it

was found, and as it might have been
broken from a boulder, I have, pending
the uncertainty about the matrix in

which it occurred, attached no import-

ance to the fossil till it should have been
met with again in situ.
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ance, rising in dykes througli the stratified rocks, also

diallage rock. I am not aware that granite is found in the

outer ridges. It occurs abundantly in the Choor mountain.

Its place in the outer ranges is occupied by the greenstone

traps and diallage.

At the foot of the Himalayahs lies the valley of Deyra,

stretching from the Jumna to the Ganges, and bounded on
the south by the lower or Sewalik hills. It is situated about

1,400 ft. above the level of the sea. The plains in front of

the Sewalik hiUs are about 1,000 feet above the sea, and
stretch up to the foot of the hills with so slight an inclination

as to be imperceptible to the eye. The hills rise abruptly

from the plains. Their direction is from NW. to SE. par-

allel with the great chain of the Himalayahs. Their dip is

mainly to the north-east. The strata are inclined at an angle

of about 30° more or less, at different points. Within the

British territories, they commence at Roopur on the Sutlej

in inconsiderable heights. Stretching on towards the south

they include the valley of Pinjore, and are here of but low

elevation, and continue on to the Jumna but a few hundred
feet in height. On the eastern bank of the Jumna they at-

tain a greater height, till about half way on to the Ganges,

where in the Kheeri pass they rise to an elevation of 2,000 ft.

above the plains, or 3,000 above the sea. They fall off to-

wards the Ganges, where their height is perhaps about 1,000

feet above the plains. On the east bank of the Ganges they

are of nearly the same height, and run down a long way to

the southward, skirting the flank of the Himalayahs.^

Between the Jumna and Ganges, the Sewalik hills are

about 8 miles in breadth across their direction. They are

intersected by numerous gorges or passes, connecting the

plains with the Dhoon valley. The gorges where the Jumna
and Ganges emerge into the plains are broad. The other

passes which form the beds of torrents during the rains are

wide at their mouths towards the plains, and gradually con-

tract towards the Dhoon.
Approaching from the plains, the Sewalik hills are seen to

rise with an abrupt, irregular, and deeply indented front.

There are no round-backed hills. The crests are sharp ridges

descending on the one side in a steep precipitous cliff, and on
the other in a smooth and highly inclmed slope. Ridge suc-

ceeds ridge in this manner, so as to form, across the line of

direction, a series of close-packed serrated peaks, or a succes-

sion of pretty regular salient and re-entrant angles. So
marked is this featiu-e that in the approach one imagines he

* Captain Herbert, vol. xvi. Asiatic Eesearches.
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is coming upon rocks of an older date and more durable

structure. The strata may be divided into two classes : 1st,

and lowermost, sandstone and conglomerate, containing sub-

ordinate beds of clay ; 2nd, and uppermost, gravel.

The sandstone is a whitish grey arenaceous rock, varying a
good deal in characters. It is generally of a whitish grey
fine quartz basis, containing scales of white and some dark
mica. It is incoherent and crumbles easily from pressure of

the fingers. In some places the texture is so loose that it

looks, where the surface of a cliff has been acted on by the

"weather, like well-packed sand. In others, although still

loose in texture, it resists a sturdy blow from the hammer.
The cementing basis is carbonate of lime, which is upon the

whole abundant ui the rocks. In the friable descriptions it

is less so; the harder varieties effervesce strongly with acids.

In some places the sandstone is extensively coloured by de-

composed iron pyrites,' and this especially occurs where it

contains lignite, as in the Kalowala pass. Where it comes
in contact with the beds of clay, or the strata of conglomerate,
the cementing basis is largely composed of argillaceous

matter ; and the rock possesses great hardness and tenacity.

The sandstone, as above described, forms by far the greatest

portion of the rocky mass of the lower hill strata. In some
places fine sections are exhibited of great extent. About
the middle of the Kheeri pass, a perpendicular cliff rises

from the bed of the pass to a height of nearly 2,000 ft. It

is of course inaccessible, except at the bottom ; but so far as

the eye can detect, it consists nearly uniformly of deep strata

ofwhitish grey sandstone, without conglomerate or beds ofclay.

The conglomerate consists of a clayey and arenaceous
basis, in most instances highly impregnated with carbonate of
lime, and cementing waterworn fragments of the older rocks
of the Himalayahs. Captain Herbert has enumerated quartz,

greywacke, granite, hornblende, and limestone : the fragments
are usually of no great size. The strata vary in depth from
a few inches to many feet, and alternate with the strata of

sandstone. They are conformable, and regularly inclined with
the sandstone strata.

The beds of clay are found in the sandstone and conglome-
rate, and modify the character of the rocks where they occur.

The clay possesses different characters. In some places it is

blue and tenacious, mixed up with sand ; in others, yellow or

light flesh-coloured, and greasy to the feel. It is generally
lumpy and unequal, and rarely shows any appearance of

foliation. The beds are of unequal depth, and rarely of any

' Cautley, loc. cit.



16 FAUNA ANTIQUA SIVALENSIS.

great extent. The depth, from a few inches to a foot and a

half, thinning off and disappearing within a line of a few

yards. It is very often accompanied by thin seams of coal or

lignite, varying from a few lines to four inches—rarely more.

The beds are very unequally distributed in the different por-

tions of the range. In the Kheeri pass, clay is nearly ab-

sent, or seen only in very small quantities. In the Kalowala
and Timli passes it is seen in more abundance. It is de-

scribed as showing itself in a thick bed at Silani, by Lieut.

Cautley.i

The sandstone and conglomerate occupy about three-fourths

of the sections across the range, as exhibited in the different

passes.

Lying uppermost, and in strata in eveiy respect con-

formable with the sandstone, we meet with the deposits

of gravel. The hills of which it is formed exhibit the

same appearance as the other parts of the range. The same
precipitoiis cliffs are seen towards the plauas, and the same
slope towards the Dhoon; but the strata never attain

the heio-ht to which the sandstone reaches. Where the

gravel is in contact with the uppermost bed of snndstone

there is a gradual transition from the one rock to the other,

or no very marked contrast in texture between them. The
gravel here contains a great abundance of sand, the pebbles

are small, seldom above an inch or two in size. The texture

of the rock is very loose, and it crumbles under the fingers

—

lines of stratification are distinctly marked. Progressively as

we get on towards the upper beds, the size of the pebbles in-

creases, and the quantity of sand decreases, tiU in the upper-

most beds, which are still clearly stratified, and inclined at

the same angle as the rest of the range—about 30° to 35°, the

gravel consists chiefly of large water-worn boulders, about
half a foot or more in diameter. The deposit here has ex-

actly the characters of the rolled boulders and gravel which
form the bottom of the pass, which is itself in the rains the

bed of a rapid stream, entirely dried up during the hot
weather. The extent of the gravel is about two miles, and
the cliffs in some places attain a height of 800 to 1,000 ft.

above the beds of the passes.

Besides the beds of clay, the sandstone and conglomerate
contain tabular masses of sandstone of a more compact tex-

ture, with the plain of gravitation parallel with that of stra-

tification. The lower beds of gravel contain similar masses,
biit appearing to belong to the sandstone of the range.

Nodules of clay are contained in the sandstone and conglo-

' Described as foliated orshaly at Silani. Cautley, loc. cit.
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merate, and in some places the surface of exposed conglome-
rate is seen to be patched over with portions of a thin very
crystalline carbonate of lime, simulating very much the
appearance of portions of compressed marine bivalve shells,

which I at first suspected them to be. They have a round,
conchoidal surface, and a suitable thickness ; but I have seen
no specimen possessing unequivocal characters by which it

could be referred to a shell.

Organic Remains.—The existence of coal or lignite in the
Sewalik hills has been known since the Goorka war, and has
led at different times to the idea that it might be found in
sufficient quantities for mining speculation. Cautley and
Herbert have described the circumstances under which it is

found, and the latter has given a detailed accoiant of its dif-

ferent varieties. The jirobability of any extensive coal or
lignite deposit occurring in the formation will be afterwards
considered. The carbonaceous matter is found in the sand-
stone and conglomerate, or in the beds of clay. I have
specimens of it passing through every variety from a brown
lignite, with the scarcely altered characters of a dicotyle-

donous wood, to a scarcely bituminised coal, of rich black
with a high lustre and with no trace of woody structure.

In its most perfect state it is but slightly bituminised, and it

has mure the characters of jet than of coal. It is found
deposited in two ways ; first, in thin wavy laminse, from a
few Hues to a few inches deep, along the flexuous surface of
the thin beds of clay. It is likely that here it was formed of

vegetable matter left in small patches of limited lacustrine

basins, such as the small jhils of Hindostan, or in the bed of

a small sluggish stream. Secondly, in solitary masses, tra-

versing the sandstone strata, and forming the ends of a log.

It is often in such situations accompanied with a discolora-

tion of the sandstone about it, owing to impregnation with
iron from decomposed iron pyrites. It here has been formed
of the imbedded trunk of a tree deposited in the sandstone.

When of this description, it often retains a highly ligneous

character. Of a number of specimens which I have ex-

amined from different localities, the lignite has always been
of a dicotyledonous wood. I have seen no trace of any
monocotyledonous woody remains. I have not been able to

refer the woods to any class among the dicotyledones. No
specimen has shown any of the characters of the wood of

the Coniferse, although the fibres were examined under a

powerful microscoj)e. One very perfect specimen in my pos-

session, consisting of a large portion of the transverse

diameter of the trunk of a large tree, has the bark converted

into a substance nearly as hard and lustrous as jet ; the woody
VOL. I. c
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fibres are carbonised, and the interstices between them im-

pregnated partly with siliceous matter, and partly with hy-

drated (carbonate of?) iron. 'No other vegetable remain has

been seen, and so far as I know no portion of a leaf or other

vegetable structure of any kind. In the Timli pass, I came
upon a fine section of sandstone, in which from eight to ten

feet are exposed longitudinally of the trunk of a large dico-

tyledonous tree, one foot nine inches in diameter, and upwards
of five feet in circumference. The wood is silicified, part of the

bark converted into lignite, and impregnated with crystals of

sulphate of lime.

From the above description it will be seen that the Sewalik
hills consistof a succession of beds, irregularly distributed, of

sandstone, shingle, and conglomerate, surmounted by gravel.

The section will give a general idea of the arrangement of

the rocks ; but it by no means professes to be exact in the

details (see fig. 1).

Very opposite opinions have been advanced regarding the

age of the Sewalik hill formation. Captain Herbert, from
the occurrence of lignite and from the stretch of the range
on to the Sutlej, was led to think that it was connected with
the saliferous beds of Lahore, and might be identical with
the new red sandstone of England. Captain Cautley ad-
vanced a similar opinion, more with the laudable object of

having the matter agitated than determining it himself;
but he has long since dropped it. Dr Govan designated the
formation as belonging to the older alluvial deposits of Buck-
land. One can scarcely imagine more opposite geological

conceptions of a formation. Mons. Jacquemont examined
the lower hills in 1831, but I am not aware of any opinion
he may have formed regarding them.

[The manuscript here ends abruptly, but the following

passage is extracted from the Essay on Tea Cultivation above
referred to, page 11.

—

Ed.]
' I regard these hills as an upheaved portion of the plains

at the foot of the Himalayahs, and that they are formed of
the debris of the mountains washed down by streams and
other natural causes. They are covered with vast forests of
saul, toon, and fir, and are uninhabited.
'The soil of 'the Sewalik hills and of the valley of Deyra

takes the character of the rocks. It is dry, sandy, or gravelly,

with a considerable quantity of calcareous matter, and it ap-
pears to me to possess the character indicated for the tea
districts in China.

' The Himalayahs have a direction running from WW. to SE.
They consist, on this side of the snowy range, chiefiy of
primary rocks inclined at a considerable angle. The dip of
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the strata is to tlie E. of !N". and their abutment to the W.
of S. On the flank of the great range there is a line of low
hills, the Sewalik, which commences at Eoopui* on the Sutlej,

and run down a long way to the south, skirting the great
chain. In some places they rrni up to and rise upon the Him-
alayahs; in others, as in this neighbourhood (Suharunpoor),
they are separated by an intermediate valley. Between the
Jiunna and Ganges they attain their greatest height, which
Captain Herbert estimates at 2,000 feet above the plains
at their foot ; or 3,000 above the sea. Suharunpoor is about

i'lG. 1.

a, Level of the sea at Ciilcntta ; b, Level of Snliarunpoor, 1,000 feet above the

sea; cc, The Sewalik hills ; c'c\ The strata of sanflstoue and conglomerate; c"c".

Strata of gravel ; del, The valley of Deyra ; er, Strata of the Sewalik hills, in

some places rising on the Himalaj^ahs
; ^ff, Outer ridges of the Himalayahs;

ffff,

Primary strata
; h, The valleys or hollows between the ridges.

1,000 feet above the sea. About twenty-five miles north are
the Sewalik hills. They are here about six or seven miles
wide. To the east of the Ganges and west of the Jumna
they gradually fall off. They have the same direction with
the great chain, and agree generally in dip ; their slope being
towards the north, and abutment to the south. They rise at
once against the plains, with an abrupt mural front. They
are serrated across their direction, forming a succession of
scarcely parallel ridges, with a steep face on one side, and
slope on the other. The strata are inclined at an angle of
25° to 30°. They are of recent tertiary or alluvial formation,
and consist of friable sandstone or gravelly conglomerate,
agglutinated by a calcareous cement, containing subordinate
beds of clay ; the uj)per strata are entirely gravel. Beyond
these hills lies the valley of Deyra, 1,200 or 1,400 feet above
the sea, and then the great chain of the Himalayahs. The
foregoing rude sketch will perhaps give an idea of the
whole better than description ; the distances are not in pro-
portion in the section.'

C.

THE SEWALIK FAUNA—ITS EXTENT AND PECULUEITIES.'

The fossils were either collected at the foot of the cliffs, or
blasted oiit of rock, or excavated. They were of two sorts,

those formed in the sandstone being hard, while those in the
' This section is mainly constructed from letters written by Dr. Falconer.

—

[Ed.]

c 2
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clay were soft. The fossil Proboscidea are the most striking

among the remains. The ordinary Prohoscidea (Dmotherium

being regarded as an aberrant form of the same family)

may for conyenience be divided into two genera, Mastodon

and Elephas ; although the Sewalik fossils show that these

so-called genera are indistinguishable throxigh any characters

derived from the form and structure of the teeth. There is,

indeed, a gradual and continuous passage in the structure of

the teeth between the mastodon and elephant, the forms which
have been included under the name of Mastodon Elephanto'ides

by Clift and one of the Sewalik species constituting the

intermediate links. These links are so complete in regard

to the development of enamel, ivory, and cement, and the

number and form of the dental ridges in the molars, as to

break down the technical distinctions founded upon the

structure of the teeth which it has been attempted to make
between mastodon and elephant. The species of mastodon
may be ranged under two sections, viz. :

—

I. Trilophodon, or the mastodon having a ternary formula in

the ridges of the intermediate molar teeth.

II. Tetralophodon, including the species with a quaternary

formula.

Of Trilophodon there are no Indian species yet discovered,

the group being at present limited to Europe and America,
such as M. giganteus, M. angustidens, and M. Tapiroides.

Of Tetralophodon there are three Indian species, viz. M.
Sivalensis, M. Perimensis, and 31. latidens (of Clift ex parte).

Elephas we divide into three sectional groups, viz. :

—

I. Stegodon, being the species which Owen calls Transi-

tional mastodons—the M. Elephanto'ides of Clift, and of

which there are three, and perhaps four, Indian fossil species,

viz. Elephas Cliftii, E. insignis, E. bombifrons, and E. Ganesa.

II. Loxodon, the species allied to the African elephant,

of which we have but one Indian fossil species, viz. E.

planifrons.

III. Elasmodon,^ or the thin-plated Elephants (quoad mo-
lars), being the species allied to the mammoth and existing

Indian elephant, of which two fossil species are found in

India, viz. E. Hysudricus, a huge species with a concave
forehead, and E. JSfamadicus, the species from the Nerbudda
valley, with the remarkable bulge around the forehead. In
all, ten fossil species of mastodon and elephant, as well as a
new fossil species of Einotherium, have been found in India.

Six of these species have been found in the Sewalik hills.

Mastodon Perimensis and Dinotherium Indicum come from

' Afterwards called Euelephas (See description of plates in Fauna Ant. Siv.

Plates 42 to 44).— [Ed.]
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Perim Island, Mastodon latidens and Elephas Cliftii from
Ava, and Elephas Namadicus from the valley of the Ner-
budda.' It follows, that in the Sewalik hills alone there

were nearly as many fossil species of mastodon and elephant
as there are now species of the whole order of Pachydermata
upon the continent of India.^

ISText come the Hippopotami, of which five fossil species

have been found in India. One of these, H. Palceindicus, is a
true hippopotamus with four incisors allied to the H. major,

which we have included under the subgenus Tetraprotodon.

Three, H. Sivalensis, H. Iravaticus, and H. Namadicus, differ

from all species hitherto described in having the same number
of incisors as the hog, viz. six in both jaws, and conse-

quently we have constituted them into a new subgenus,
Hexaprotodon. The fifth is so distinct, and in its teeth it so

nearly approaches the ruminants as to form a new genus,

Merycopotam,us. The Tetraprotodon and Hexaprotodon Nama-
dicus are from the valley of the ISTerbudda ; the Hex. Irava-

ticus from Ava ; the Hex. Sivalensis, and Merycopotamus dissi-

inilis from the Sewalik hills.^

Two fossil species of rhinoceros have been discovered in

the Sewalik hills. Rhinoceros Sivalensis and R. platyrhinus
;

the cranium of the former being remarkably concave on its

upper surface, that of the latter being flat. Rhinoceros

Sivalensis was evidently unicorned, and it was also remarkable
in having six instead of four incisors in both jaws. In this

respect it resembled the contemporary hippopotamus of the

same formations. A third species of fossil rhinoceros comes
from Perim Island, R. Perim,ensis ; and a fourth from the

valley of the Nerbudda, R. Namadicus.

' For an account of the discovery of

fossils in the valley of the Nerbudda,
' in consequence of a hint from Dr. Hugh
Falconer,' see Journ. Asiat. Soc. October

1832, vol. i. p. 456.

Extract of letter to Sir Charles Lyell,

1865 :—
' I have already made out t"wo perfectly/

(^zs^MiCi! Tertiary Faunas in India, the one

in the Nerbudda (i.e. Central India), com-
paratively late, and characterised by
Elejjhas Namadicus, Uippopotmmis fcdm-

indicus, and a large species of Bubahis,

with other Bovida, all of them perfectly

different from those found in the Sewalik

hills. The elephant is closely allied to

the species I have named Elephas antiquus

of Astiana in Piedmont, the Cromer (in

part) and other fresh-water beds of Nor-

folk, and also of the caves in England
and Fouvent in France. Strange it is

that Elephas Namadicus is nearer to the

English species than to the existing In-

dian species, although in time only a
little ahead of the latter. This is a fact

for Darwin.
' The hippopotamus of the Nerbudda

is like the existing African and Val
d'Arno fossil species, a Tetraprotodon,

while the Sewalik and Ava species are

Hexaprotodo'iis. We have never yet found
Mastodon in the Nerbudda Fauna ; but
we have got sparing remains of one of

the Sewalik Stegodons, i. e. intermediate

elephants, from it.

' Tlie large ruminants of the Sewalik
Fauna are none of them of the modern
types of^Bovidce.'— [Ed.]

'^ The above account is derived from a

letter to Mr. Broderip, dated April 6,

1846.—[Ed].
^ Mainly from a letter to M. de Blain-

ville in 1846.—[Ed.]
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The Sewalik fossils include three species of Suidce: Sus

Hysudricus, Sus giganteus, and a new genus, Hippohyus

Sivalensis, with teeth exhibiting a strong tendency towards

the hippopotamus ; ^ also the Chalicotherium Sivalense, one

of the most remarkably aberrant pachyderms that have yet

been met with, either in the fossil or recent state, closely

allied to Anoplotherium, but showing a return from the ru-

minant tendencies of the Cuvierian species back to a more
pachydermatous type, and a closer affinity with rhinoceros.

The family of Eqtddae was represented by three Sewalik

species, Equus Sivalensis, Equus Paiceonus,^ and Sippotherium,

Antelopinum, the last exhibiting the characters of a small

horse, drawn out into the attenuated proportions of an
antelope. The remains of a third species has been found in

the ISTetee Pars, and another fossil species, Eqtms Namadicus,

has been obtamed from the valley of the Nerbiidda,

The fossil ruminants of the Sewaliks are surprisingly

rich, and include almost every type, fossil or recent, known
in the order. In the first place, there are two species of

giraffe, Camelopardalis Sivalensis and C. affinis, and a species

of camel, Camelus Sivalensis, neither of which genera have
before been found in the fosstl state. Then there is the

new genus, the gigantic Sivatherium, bearing four horns,

nearly approaching the elephant in size, and considerably

exceeding the rhinoceros. Among its chief peculiarities

are the immense width of cranium for muscular attach-

ments, the fore and hind horns, the arched form of the nasal

bones, as in Tapir ; the massiveness, width, and shortness

of the face, and the curving upwards of the gTinding plane

of the teeth, as in Darwin's American ox. As to its affini-

ties, the teeth are those of a giraffe ; in its four horns,

it resembles the Antilope quadricornis, while the near horns
resemble those of a dicranocerine antelope from IS'orth

America. In the head, the nearest affinities are to the ox,

in regard to the plane of the frontal and occipital, the parie-

tals being joined on to the occipital. The upper lip was
prolonged into a trunk. The front horns were remarkable
for their flat form, and in the absence of a bur, notwithstand-
ing the guttering. The neck vertebrse are short, and the
legs of huge dimensions. Altogether, the Sivatherium, was
a remarkable form of animal, unlike anything living. Closely

' As no description of these fossil

Suidce was ever published, the reader is

referred to the description of the plates

in the Fauna Antiqua Sivalensis (Ixix.

to Ixxi.), and also to a memoir by Messrs.

Baker and Durand iu the Journal of the

Asiatic Society for October, 1836. Vol. v.

p. 661 ; also vol. iv. p. 568.— [Ed.]
2 M. Lartet, in a letter to Dr." Fal-

coner, dated August 1855, was inclined

to regard Equus Palaomis as a young
individual of either E. Sivalensis or E.
Namadicus.— [Ed.]
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allied to it is another new genus, the Brahmatherium, from

Perim Island. Among the Cervidce are two species of Se-

walik Cervus, and the Dorcatherium moschinum ; two other

species of fossil cervus, Cervus Namadicus, and Cervus Palce-

indicus, have been obtained from the valley of the Nerbudda.

The Sewalik fossils also include at least two species of an-

telope, Antelope Palwindicus, and A. cjyricornis ; and nume-
rous sj)ecies of Bovidoe, viz. Bison Sivalensis, Bos occipitalis,

Amphibos aciiticornis, Amphibos elatus, Amphibos antelopinus,

Hemibos triquitriceras ; two additional species, Bos palce-

indicus, and Bos Namadicus,'^ have been found in the valley

of the Nerbudda.
The Sewalik Carnivora comprehend fossil species of Felis,

Hycena, Canis, Fox, Mustelidce, Machairodus, and the new
forms of Hycenarctos and Enhydriodon, or fossil otter.

The Quadrumana are represented by four fossil species,

and there are also several forms of Rodentia and Insectivora,

including Hystrix, Mus,^ and a new undescribed genus,

Typhlodon.

The Sewalik Beptilia are exceedingly rich in forms, par-

ticularly of the Crocodiles and Chelonians {Emys, Trionyx

and Testudo), some of which, such as Leptorhynchus Gangeti-

cus and Emys tectum, are indistinguishable from existing

species ; whUe the Colossochelys Atlas is a prodigy of size in

the order. It is in every part of its organisation a true

land tortoise, estimated from numerous remains to have had
a shell twelve feet long and six feet high. The possible

connection of this fossil with the fossil which figures so pro-

minently in the Pythagorean and Hindu cosmogonies is a

subject of interesting speculation.

Among the Sewalik fossils there are also the remains of

several species of Birds, including Grallae, greatly surpassing

in size the gigantic crane of Bengal {Ciconia Argala) ; and of

Fishes, Crustacea, and Mollusca.
* * * * *

At the previous meeting,^ when I had the honour of address-

ing you, I had to wade through such a number of facts, in

explaining, although in the briefest way, the various animals

which entered into the Sewalik fauna, that the time to which
I was limited was more than over before I was done with

them. I had, in consequence, to terminate abruptly, before

I could indicate to what general consequences the mass of

facts tended. For you are not to suppose that the subject is

' Few of tliese species Lave as yet

been described, but the specimens named
by Dr. Falconer are iu the British

Museum.

—

[Ed. J

^ Journ. Asiatic Soc December 1835.

Vol. iv. p.'706, and vol. v. p. 296.

' See note, p. 1.—[Ed.]
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one merely of curious interest, resting on the numerous
animals and remarkable forms with which we are occupied.

It involves important considerations regarding the former

condition of India, in respect of climate, geographical cha-

racter, and the alterations of surface which it has undergone

in the upheavement of the Himalayahs and of the Sewalik

hills. To these points I shall now direct your attention

;

but in order to bring the subject clearly before you, it will be

necessary in the first instance to review some of the leading

features of the Sewalik fauna.

The first character which strikes us is the wonderful rich-

ness and exuberant variety of forms. In the Pachyder-

mata, which are now restricted in continental India to four

genera and four or five species, there were then twice the

number of genera, and ahout five times the number of species.

Of the Proboscidean Pachydermata alone, including the ele-

phant and mastodon, there were as many Sewalik species as

are now comprised in the whole order in India, and the same
holds good as to the Euminantia. Besides a large number of

species representing those which now inhabit the continent,

such as the ox, buffalo, bison, deer, antelope, musk-deer, and
others, there were more than one species of giraffe and of

camel, together with the Sivatherium—in fact, representatives

of every tj^pe known in the order, fossil or recent, either in

India or elsewhere. And so on through the Carnivora, which
were singularly rich and varied in forms, and through the

Quadrumana, Rodentia, Insectivora—Birds, Reptiles, Pish,

Crustacea, and Mollusca. Nor is there the slightest proof
that this mass of sjjecies were not alive at the same time,

but interpolated Successively at difi'erent periods. The re-

mains of all were found reposing together, in the same beds
of the same strata.

The next striking feature is the close analogy between the
existing fauna of India, so far as it goes, and the extinct

fauna. What we have at present is but a reduced, or as it

were remnant, representation of what existed before. India
has no marsupial animals now ; and up to the present time no
remains referable to that class have been detected among: the
Sewalik fossils. The same holds in regard to the Edentata.
India contains at present but a single species, the Manis
crassicaudata ; and we have not foiTud one in the fossil state,

although at least one may yet be expected. In like manner,
the cetacea which are represented by the solitary Platanista
Gangetica, or dolphin of the Ganges, have as yet yielded no
fossil representative, although, as in the case of the manis,
one or more may be expected. It is interesting to keep this

fact of parallel representation in mind, as the same law has
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been found to hold generally good in two other remarkable
instances, Australia and America. The former country is at

present the head-quarters of the marsupial tribes, and the

same is the leading character of what is known of its fossil

fauna. In like manner America, which is now the great

home of the Edentata, has yielded almost all the gigantic

forms of that order known to us—such as the Megatherium
and others. But in marking the general analogy which runs

between the ancient and the existing fauna of India, we are

struck, considermg the number of forms which have become
extinct, with the extreme reduction of species. ISTot only

have the Proboscidean pachyderms declined from five to one,

and the Equidae from three to one, but numerous genera have
died off entirely : we have nothmg remaining of the Hexa-
protodon Hippopotami, the Merycopotamus, Anoplotheriuui,

Hippohyus, Enhydriodon, Hyajnarctos, Sivatherium, Camel,
Giraffe, and other forms which I could enumerate. The
conclusion is irresistible, that the eera of the great force and
development of the vertebrated animals in India has gone
by, and that what we now see as our contemporaries are, as

it were, but a ragged remnant representation of the rich

garment of life with which the continent was formerly clothed.

The next remarkable character is the singular mixture of

representatives of old and new, past and existing forms,

which are grouped together in the Sewalik fauna. I allude

especially to the Anoplotherium Sivalense, the bones of which
were discovered crossed in the same clay matrix with those of

camel, antelope, and giraffe. The species comes nearest to

that which has been described by Kaup as the GhalicotheriuTn

Goldfussi, from the miocene beds of Eppelsheim, the generic

distinction having been founded apparently from mistaking

the false molars for incisors.' But the great development of

the genus is in the Eocene tertiaries of Europe ; whUe in the

Sewalik hills the species is associated with several quadru-
mana closely allied to existing forms, and even with fossil

reptilia, now known to us as existing species. In addition

to the Anoplotherium, excellent observers like Messrs. Baker
and Durand, and Dr. McClelland, have mentioned the Palseo-

therium as a Sewalik fossil ; but no remains referable to that

genus have yet come under our observation. Some of the

other Sewalik animals, such as the Machairodus or Ursus cul-

tridens, and the Merycopotamus, which is closely allied to the

Anthracotherium, indicate a similar tendency towards the

faunas of the older tertiaries of Europe, in a portion of the

Sewalik fauna. At the present day we only know the giraffe

' Dr. F. afterwards regarded Anojplotherium Sivalense as belonging to Kaup's

genus, Chalicotherium.—[Ed.]
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and tlie hippopotamus as strictly confined to tlie African

continent. But the head-qnarters and force of these genera

appear to have been formerly in India. In short, it would

seem as if all the geographical divisions of the old continent,

and all the epochs, from the Eocene downwards, had contri-

buted their representatives to constitute one vast and com-

prehensive fauna in ancient India.

The next striking point is the peculiarity of type and

number of transitionary forms which run as a general feature

throuo-h the Sewalik fauna. The mastodons and elephants

pass into each other through intermediate species. The
hippopotami have the full complement of incisive teeth, and

the same is indicated in regard to forms allied to rhinoceros.

The Hycenarctos is the most abnormal in its dentition of any

kuovni ursine form. The Enhydrioclon was a Lutrine animal,

the size of a panther: while the Colossochehjs tortoise was

a prodigy of size in its order.

In regard to the nature of the species, in so far as the

evidence has yet been worked out among the mammifers, aU

the ascertained species have turned out to be extinct, and in

almost every instance different from those known elsewhere

in the fossil state. But I put forward this statement with

the reservation that the evidence has not in every case been

complete enough to be decisive, and that in several instances

the fossil forms make the closest approach to species now
living in India. This is the case with several of the carni-

vora ; while the teeth of one of the species- of giraffe comes

so near those of the existing African species in size and

form as to be indistinguishable. The Sewalik reptilia, on,the

other hand, exhibit a mixture of recent and extinct species.

The same appears to be the case with the fish ; but in this

order the evidence has not yet been gone into sufficiently to

justify pronouncing with any confidence. In regard to the

mollusca, which are regarded as the main evidence for deter-

mining the age of geological formations, the sj)ecies belong

to land and freshwater genera now common in India. Mr.

Benson, our best authority on Indian shells, considered

the most, if not the whole, of them as identical with existing

species. They are now in the hands of my distinguished

friend Professor Forbes, by whom they wiU soon be carefully

worked out. I am permitted to say that he has already been

able to identify some of the species with existing forms.

Nothing approaching human remains or industrial monu-
ments has ever been met with among the Sewalik fossils col-

lected along a line of 360 miles, thus confirming what the

evidence derived from all sources goes to show, the late origin

and very modern advent of man into the system. Yet when

I
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we found the remains of such forms as the camel, giraffe, and
quadrumana with existing reptilia pouring in upon us, each
successive ascertained form appeared to indicate a nearer
and nearer approach to the human period ; and when we had
exhausted the list, the question used to arise, what shall we
find next ?—but man and his works were to the last wanting.
The Sewalik fauna was not merely surprisingly rich in species,

but equally so in the vast number of individuals which the
plains of ancient India subsisted. The collection of fossil

bones which Captain Cautley presented to the British Museum
amounted to 200 chests, averaging about a hundred-weight
each of contents. Another collection formed by myself was
nearly as extensive. Captains Baker and Durand, in April
1836, at an early stage of their collection, took the trouble of
tabulating the number of heads and jaws with teeth contained
among their fossils ; and the following are extracted from their

list.

ELEPHANT AND
MASTODON.

Fragments of upper
jaws and heads.

110

Lower jaws.

101

Mutilated frag-
ments of jaws,

66

HIPPOPOTAMUS.
Crania and
upper jaws.

46

Lower jaws.

63

PACHYDERMATA /
GENERALLY. \_

Upper jaws.

222 225

RUMINANTS. 143 230

Now when it is remembered that the aggregate collections

have been more than tenfold increased since, and that the
remains were either excavated or found in debris of cliffs, and
that the explored surface bears a very small j^roportion to that
which has not yet been investigated, one may form an esti-

mate of the prodigious number of animals which must have
lived together in the former plains of India, making every
allowance for the bones having accumulated during many
successive generations.

Viewed as a whole, what designation are we to assign to
the Sewalik fauna ? The shell evidence is still to be worked
out ; but it has already been shown either that the majority
are identical with existing forms, or that there is a mixture
of recent species v/ith a series of extinct forms closely re-

presenting existing ones. The evidence from the vertebrate
animals is of a double character ; half of them are so like the
fauna which we now have in India, that they might pass for

the creatures of yesterday, while the other half represents the
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characters of the middle and older tertiaries of Europe. That
they belong to the vertebrate series which immediately preceded
the existing race ofanimals ishardlysnsceptibleof doubt from
the admixtiire of existing reptUes.^ * * # And as changes of the

fossil fauna of Euroj)e, which mark the different subdivisions of

the tertiary series, have been shown to have been coincident

with changes of climate, and repeated elevations and depres-

sions of temperature—if we can only show that the climate of

India has been less subject to great oscillations during the
tertiary period, and that the surface of the land enjoyed longer

periods of repose, it would be, perhaps, not unj)hilosophical

to conceive that the epoch of the Sewalik fauna may have
lasted throxigh a period corresponding to more than one of

the tertiary periods of Europe.

D.

GEOLOGICAL AND CLIIIATAL BEAEINGS OF THE SEWALIK FAUNA.

Besides the mere zoological interest of the subject, the

Sewalik inquiries involve these conclusions.

1. The upheavement of a narrow belt of the plains of India

at the foot of the Himalayahs into hills 3,500 ft. high along 11°

of longitude, or about 800 miles, after the long estabUshment
on the continent ofsuch modern forms as quadrumana, camel,

giraffe, and existing species of reptilia.

2. A great upheavement of the Himalayahs, extending to

many thousand feet, and equal to the elevation of a tract

which formerly bore a tropical fauna, up to a height which
now causes a climate of nearly arctic severity. Remains of

rhinoceros, antelope, hysena, horse, large ruminants, &c., found
at 16,000 feet above the sea.^

3. Conditions in India during the tertiary period precisely

the reverse of what have held in Europe. Instead of a suc-

cession of periods with successive decrease of temperature,
India has now as high a temperature, if not higher, than it

ever had during the tertiary period. The upheavements have
operated to increase the heat. In lat. 30°, at 7,000 feet above
the sea, the mean temperature, making the compensation for

the elevation, and reducing it to the level of the sea, is 8 1*2°

Fahr., or equal to that of the equator. The same excess of
temperature holds generally over the continent, as contrasted
with the eastern side of the continent of Asia.

4. Instead of numerous subdivisions of the tertiary jDcriod

with successive faunas, facts tend to the conclusion that India
had one long term, and one protracted fauna, which lived

' Manuscript defective.

—

[Ed.]
^ On this matter, see furtlier the memoir on The Fossil Ehinoceros of Tibet.

—

[Ed].
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tlirougli a period corresponding to several terms of the ter-

tiary period in Europe.
"Kie continent of India, at an early period of the tertiary

epoch, appears to have been a large island, situated in a bight

formed by the Himalayahs and Hindoo Koosh ranges. The
valleys of the Ganges and Indus formed a long estuary, into

which the drainage of the Himalayahs poured its silt and
alluvium. An upheavement took place, which converted these

straits into the plains of India, connecting them with the

ancient island, and forming the existing continent. The
Sewalik fauna then spread over the continent from the Irra-

waddi to the mouths of the Indiis, two thousand miles ; and
northwest to the Jhelum, fifteen hundred miles. After a long-

interval of repose, another great upheavement followed, which
threw up a strip of the plains of India, forming the Sewalik
hills, and increased the elevation of the Himalayahs by many
thousand feet. This event, and the climatal changes which
it involved, caused the extinction of the Tibetian and Sewalik
faunas. As a result of the climatal changes implicated in

these upheavements, it may be inferred that India is now
enjoying 'the summer ofthe great cycle ;' and that, in contrast

with what has taken place in Etirope, there has been no de-

crease of temperature in that country, which has now as warm
a climate, if not warmer, than it ever had during any part of

the tertiary period. (See Plate II.)
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II. OIS" THE STRUCTUEE OF THE SEWALIK
HILLS, AND THE ORGANIC REMAINS
FOUND IN THEM.'

BY PKOBY T. CAUTLEY, ESQ., CAPT. BENGAL AETILLERY, F.G.S.

{Read March 9, 1836.)

The momitains, a part of wliich I am about to describe, range
(with tlie exception of the debouchures of rivers) almost un-
interruptedly from the Sutlej, which separates the territory

of the British Government from that of the Sikh chieftain,

Runjeet Sing, to the Brahmapootra river, and the district of
Cooch Behar. Their general bearing, in the portion near
the Sutlej, is ISW. and SE. ; but in that approaching the
Brahmapootra it is many points nearer direct east and west.
They lie at the foot of the great Himalayan chain, with which
they are in some parts connected by a succession of low moun-
tains ; but in others, as in the districts under review, they
are separated by valleys from three to ten miles in width, and
called by the natives Deyra Dhoon, Kearda Dhoon, &c., or
the YaUey of Deyra, the Yalley of Kearda, &c. The highest
peaks do not far exceed 3,000 feet, and the generality of the
summits vary from 2,000 to 2,500 above the level of the sea.

It is necessary, however, to premise, that my observations
have not extended further eastward than the Ganges ; and
that whatever I may record in this paper beyond that river,

is given on the authority of others.

Between the Ganges and Jumna rivers, this line of moun-
tains is separated from the great chain of the Himalayahs by
the Dhoon, or valley of Deyra, the average width of which
may be under ten miles. At the Ganges, or south-eastern
extremity, a road passes between the chain and the river

;

and no difficulty whatever is offered to the approach to the
valley. At the opposite or Jumna extremity, on the contrary,
the mountains a,re in many places scarped into the river

;

and the footpath used by the boat and raft people is an irre-

gular track, over ridge and through hollow, and impinges

' This memoir is reprinted from the Geological Transactions, yoI. v., Second
Series, p. 267.—[Ed.]





DESCEIPTION OF PLATE III. .

I

Map of the country between the Sutlej and the Eamgunga,

to illustrate Capt. Cautley's Memoir on the Structure of the

Sewalit Hills (p. 30). Copied from the original in the

Geol. Trans. Sec. Ser., vol. v.
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upon the river at those points only where the stream, in its

meandering course, strikes the opposite side of the channel.

The intermediate roads, or ghats, follow the rivers or hill-

streams ; for in such an utter confusion of mountains any
other passage is impossible. A few of these roads are pass-

able for wheeled carriages, but the generality are bad foot-

paths. Between the Jumna and the Sutlej are two other val-

leys, the Kearda and the Pinjore, separated from each other by
one of those complex masses of moimtains which connect
the lower with the upper Himalayah range. The hills are

generally less precipitous in this neighbourhood ; and the
higher points and ridges are separated by valleys, affording

a draina.ge to the country, and displaying on each side high
and beautiful sections of the stratification. These valleys, or

plateaux—for, with reference to the rivers rumiing below
them, they may be considered as such—vary in width, but ex-

tend along the whole course of the mountain-streams.
As much confusion may be avoided, in the absence of a

native name for the whole range of these mountains between
the Sutlej and the Brahmapootra, by establishing one which
may be considered legitimate, I wish to propose that of
Sewalik,' formerly applied to the portion between the Ganges
and the Jumna ; a name which appears to me better than
that of the ' Lower Hills ' or the ' Sub-Himalayan,' terms,
equally applicable to the subordinate ranges northwards of
the Himalayahs.

These preliminary observations, with the appended sketch of
the country (Plate III.), will make the reader acquainted with
the field of our fossil discoveries ; and I proceed to the de-
scription of the geological features of the tract. The forma-
tions composing the hills consist of beds of boulders or shingle,

' In Smith's Exotic Botany, vol. i. p. 9.,

is the description of the Bhododendron
arhornm. He refers it ' to the moun-
tainous tract called the Sewalik chain,

which separates the planes of Hindostan,
between 75° and 85° E. long, from the

Himalayah mountains. I make the quo-
tation for the value of the name, thoufrh

the statement is evidently wrong ; the
rhododendron in question growing in

the Himalayahs themselves at a high ele-

vation, and in company with oaks. The
chain separating the plains of Hindostan
from the Himalayahs, which is the one
now under review, is subject to a mean
temperature perfectly inimical to oaks
and the Rhododendron arhoreum. The
name is quoted also in Dow's History,
and in some traditional writings in the
possession of the high priest or Mahant

residing at Deyra. The derivation sup-
plied by the high priest is as follows:—

•

' Sewaxik, a corruption of Shihwalia,

a name given to the tract of mountains
between the Jumna and the Ganges,
from having been the residence of
Ayshoor Shib, a name of Mahadeo and
his son Gun, who, under the form of an
elephant, had charge of the westerly
portion, from the village of Doodhli, to

the Jumna ; which portion is also called

Gungujur (gujv.r, elephant) : the portion
eastward from. Doodhli, or- between that
village and Hurdwar, is called Deodhar,
from its being the especial residence of

Deota, or Ayshoor Shib. The whole
tract, however, between the Jumna and
the Ganges, is called Shibwalla, or the

habitation of Shib.'
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either loosely mixed or agglutinated by clay and carbonate of

lime; of sands of various degrees of consistency ; of marl or

clay conglomerate ;
' and of an infinite variety of clays ; the

two latter being most extensively developed to the westward
of the Jumna. The strata dip from 15 to 35 deg., generally

towards the north ; and the breadth of the inclined beds is

from six to eight miles.

The succession of the strata is irregular, with the excep-
tion of the shingle in the more northern tracts, where it ap-

pears to overlay as well as to alternate with the sandstones

;

whereas, although the debris is in considerable abundance in

the water-courses, and on the flanks of the hills, I have never

met with these shingle-beds south of the most northern half

of the hills. A similar remark applies to the marl, but in a
contrary direction, as it occurs only to the south. The want
of the marl in the northern sections may be accounted for by
supposing it to have been either a local deposition or a gene-
ral one, which is not exj>osed throughout its entire range.

Although I consider the whole of this tract of mountain
as composed of one formation, it may be of use to divide the

portion between the Jumna and Ganges, from that west-
ward of the former river, as it appears to me that there is a
marked difference (as before stated) in the shingle strata, as

well as in the position and number of the clay beds ; although
perhaps nothing further than would be exhibited on any ex-

tended line of country, formed of debris from different tracts

of mountains. The causes which upheaved this district ap-

parently acted more energetically in the contracted surface

eastward of the Jumna than in that to the westward

;

though, in the latter, the surface upheaved is much more
extended. I shall therefore divide these notes into two sec-

tions ; the first consisting of the tract between the Jumna
and Ganges, the second, that westward of the Jumna. To
commence, therefore, with the range between the two rivers.

HILLS BETWEEN THE JTJMlSrA AND GANGES.

Shingle and Sandstone.—The beds of shingle are of enor-
mous thickness, and alternate with the sandstone. The
former precisely resemble the shingle in the beds of the
existing great rivers of the country, and consist of boulders
of granite, gneiss, mica slate, quartz, hornblende schist, and

• I call this stratum clay-conglomerate,

the beds being composed of fragments of

an indurated clay, cemented together by
clay, sand, and carbonate of lime ; the

clay itself effervescing strongly with

acids. The rock is, in general, exceed-
ingly hard and tough, as is shown in

those parts where it is in contact with
the stream of the rivers, which appear to

have had little power upon it.
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traps ; and every other rock, through which these rivers hold
their course. If the beds of the Jumna and Ganges were to

be upheaved, in the same way as those of former rivers, the
appearance of the strata would be exactly similar. The
sandstone consists either of grains of pure quartz, with
difierent proportions of mica, or of an admixture of the other

ingredients so common in all river sands. The presence of
oxide of iron causes a great variety in colour, from red to gray,

whilst the induration of the rock appears to depend on the
proportion of carbonate of lime. In the more easterly limit

opposite Hurdwar, as well as other places, the stone is

quanted for building ; and in many localities where it is

crystalline it is highly valuable in architecture. On the
Jumna are the remains of an ancient hunting palace, built

by the emperor Shah Juhan at the end of the seventeenth
century ; and although now in utter ruin, amongst its frag-

ments are capitals of columns, and scolloped archwork, &c.,

cut in this sandstone, which prove it to be well adapted for

architectural purposes. It is easily worked, and the mixture
of mica gives two splitting surfaces. On exposure to weather,
however, it exfoliates and crumbles, as is conspicuously shown
in some lintels, still in position at Badshahmuhul. The colours

of the clays are endless ; and a light blue variety, which is

found under the marl, as well as higher up in the series, where
it contains fresh-water shells, is exceedingly pure. The strata

of this blue clay are thin, but those of the other varieties are

of all dimensions.

Lignite.—Carbonaceous matter occurs throughout the
sandstones, either in detached fragments exhibiting vege-
table origin, or in strata or seams composed of sandstones
and lignite in equal proportions. Lignite is also found in

the marl, but generally in the form of black dust ; leaving,

on its removal, an indistinct, vegetable impression. In one
instance I also met with it in the shmgle strata. It has
never been found in sufficient abundance to excite an inquiry

as to its adaptation for economical purposes ; though it is

common to the whole of this tract of mountains. Eastward
of the Granges it has been found, to the north of the Morada-
bad district ; and it agrees in every respect with that found
elsewhere. It has also been met with at points still more
easterly.; but the examination of that tract has been very
slight. The most interesting point at which I have found
lignite is at the mouth of the Kalowala pass, one of the en-
trances into the Deyra Dhoon, from the plains. A stratum
or bed of yellow and red sand, about eighteen inches thick,

is there completely charged with lignite, either in long flat-

tened masses, or in transverse sections of trunks of trees.

VOL. I. D
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wliicli show, by their elliptical form, effects of vertical pres-

sure. The lignite, in these eases, constitutes merely the

outer covering ; the interior of the trunk being composed of

the sandstone matrix. The bed is enveloped in strata of the

marl, abounding in the remains of animals ; and both the

lignite bed and the marl appear at this point most distinctly

to have been deposited in a hollow ; the beds at their lateral

extremities gradually attenuating, until they meet the sand-

stone rock ; and the lower surface being concave. Although

the marl is evidently limited at this spot, it seems to exist so

generally in extended strata, that, supposing it to have

formed tracts of marsh land, those tracts must have been

very extensive. I have before remarked, that I have seen

the marl only on the sovithern limits of these hills, between

the Jumna and Ganges. In crossing the former river, how-

ever, the same stratum, with the same organic remains, is

met with on the north of the mountain ridge, on which the

town of Nahun stands. Here the upheavement has been

more violent than elsewhere ; and the point of junction of

this tract with the higher Himalayahs is consequently much
dislocated. It is necessary to state, that there are appear-

ances of trap ' in the neighbourhood of these disturbances

;

a fact which may lead hereafter to an interesting geological

disquisition on the point of junction. Fossil wood, appa-

rently dicotyledonous, abounds in the sandstone. The woody
fibre is generally perfect, but impregnated with the sandstone,

and frequently mixed with carbonaceous matter ; in which

case the fossil is black, and on fracture has the appearance of

an intimate mixture of coal and sand, or of an imperfect

coal. The only remains of animals yet found are fragments

of tortoises.

Marl, tvith Organic Remains.—As the marl is in greatest

abundance in this section, I will now give an account of its

organic remains, confining myself to classes and genera.

These fossils are in appearance perfect, and the deep black

colour which they have derived from hydrate of iron renders

them ornamental. The medullary cavities are, in many cases,

filled with pyrites, and in others with pure white crystallised

carbonate of lime. The greater part of the fossils already

procured is from the deposit in the Kalowala Pass ; and as

my collection is not only large, but abundant in different

genera, the number already found in such a limited space

indicates the great variety of animal remains which a dili-

gent and extensive search may produce. Teeth, and the

more solid part of the bones, are found in the greatest

' Dr. Falconer has made the same

observation, Journ. Asiatic See. Bengal,

vol. iv. p. 50 ; date of communication
January 3, 1835.
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quantity. Most of the former are perfect, and as sharp in

their outline as when the animals existed ; and even in the

fragments, the sharpness of the fracture proves that they
were quietly deposited in the sediment in which they are

found. The followiiig is a list of the fossils already disco-

vered in the marl :

—

Mammalia.

Pachyclermata . . Teeth, and the remains of a species of Anthracothe-
rkim.

Camivora .... Genera doubtful ; hut some of the teeth correspond
with the third incisor of the bear.

Modentia .... Rat, and a small variety of castor.

Ru7ni)iantia . . . Deer, several varieties, and one molar of a very
small species.

Solipeda .... Horse, one incisor, and one molar from the right

side of the upper jaw : they exhibit a peculiarity

in the form of the enamel flexures.

Reptilia.

Crocodilia . . . . Gharidl. (GawaZ of naturalists). Teeth and bones
in abundance.

Crocodile. Teeth, in great abundance, fragments

of the osseous plates, vertebrae, and other bones.

Chelonia .... Emys. Fragments of the plates of the back very
perfect ; also ribs, with the attached osseous part

of the buckler.

Trionyx. Ditto, ditto. Some marked differences

in the form and position of the rugous surface of

the fragments of the buckler, may hereafter point

out a variety of species.

Pisces.

Vertebrce and Scales—The latter doubtful.

Testacea.

Bivalve .... Imperfect, but resembling Unio.

Univalve. , . . A cast resembling that of the P«/«(?^wa of the present
fresh-water.i

Besides these more easily determinable remains, there have
been found a number of incisor teeth, which I cannot assign

to any genus ; also quantities of bones, in fragments, and
portions of ribs, one of which must have belonged to a large

animal ; also vertebrse, metatarsal or carpal bones, &c. With
the exception of the teeth, the remains are generally in frag-

ments, and separated ; nor does it appear probable that we
shall meet with anything approaching to a complete skeleton.

' The only univalve which has been
, Nahun. I have entered it here, eonsi-

yet found in the marl is the cast above- dering, as I do, that the deposits are

mentioned, from the rock north of ' identical.

D 2
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In the tract then between tlie Jumna and Ganges, tlie

fossil remains as yet discovered are thus disposed :

—

Shingle, or GravelBeds Lignite, scarce.

Sandstone .... Trunks of dicotyledonous trees in great abundance
;

lignite, and remains of reptiles.

Marl Remains of mammifers, reptiles, fishes, shells, and
lignite.

The mineral products are, carbonate of lime, the general

cement of the whole formation, also in stalactites and stalag-

mites ; selenite, in small tabular ciystals ; and pyrites, but

apparently in the neighbourhood of organic remains only.

Soda abounds throughout the mountains, efl9.orescing on the

shingle and sandstone rocks ; and the presence of this alkali

may explain the pai-tial disintegration of the boulders of

which the shmgie is composed : for I beHeve I am right in

asserting, that every variety of boulder, from granite to quartz

and sandstones, has been acted on ; and when it happens that

the boulders can be removed entire from the bed, they fall to

pieces, either after exposure to the air for a time, or by pres-

sure of the hand immediately. With regard to fractures in

some of the boulders, and their consolidation on different

planes, as in a slip of stratification, no remark whatever

appears requisite, as these are the necessary consequences of

that movement which raised the beds from their horizontal

position. There does not appear to be any further remark
necessary on this tract, more than can be reserved for the

general summary ; I shall therefore proceed to describe the

hills westward of the Jumna.

HILLS WEST OP THE JUMNA.

These, as I before stated, consist of the same series of
shingle, sand, clays, and marls ; but they differ, in the beds
of shingle being less abundant, although equally inclined,

and in containing a different description of boulder. The
rolled fragments eastward of the Jumna are all of primary
or lower rocks, whilst those to the westward are confined to
varieties of clay slate and quartz. The marl, which, between
the Jumna and Ganges shows itself in the southern limits, is

here exposed at a point north of ISTahun, cropping out on the
northern slope of the mountain ; and the fossil remains re-

semble those found in the marl eastward of the Jumna, con-
sisting of mammifers, crocodiles, tortoises, fishes, and shells.

Trom Nahun to the plains there is a succession of sandstones
and clays, without any abundance of shingle (fig. 2). The
sandstone, which, in the vicinity of ISTahun, is much indu-
rated, and used for building, becomes softer on approaching
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the plains ; long before reacliing whicli, the whole formation
consists of an interminable succession of sandstones and clays,

the latter being in the greatest abundance, of every variety
of colour, and dipping, on an average, 20° to the north. The
topographical outline of these mountains shows a consider-
able southing of upheavement, in the hills westward of the

Fig. 2.

PLATEAU UPON WHICH THE VILLAGE OF DEONI IS SITUATED, ON THE MUEKUNDA EIYER.

a. White Sandstone, b. Red and Brick-coloured Clay. c. Debris.

Jumna, as will be observed in the map ;
^ and the circum-

stance of the fossil remains abounding in the sandstones and

clays in this tract, and not in. that between the Jumna and

the Ganges, may probably be due to the non-upheavement of

the line on its prolongation eastward of the Jumna. The
drawings which accompany this paper (figs. 2, 3, and 4) show
that the action, in all probability, was exerted irregularly

;

Fig. 3.

-if^

SLIP UNDER TULOAGPOOE.

and although in the large scale we may lay down the dij) and
direction with accuracy, the former as varying from 15° to 35°

and the latter from NE. to SW., local details give very dif-

ferent results.

' Plate'III.
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The sandstone rock, from wMcli the fossil remains sent to

the Society's Miisevim were extracted, reposes at the above

angle, over numberless beds of clays, more or less rich in tes-

taceous remains. The fossil bones lie in great abundance on

the surface of the slopes in the neighbourhood of the sand-

stone, amongst the ruins of fallen cliffs, in the beds of water-

courses, &c. The bones which we have had the good fortune

to dig out of the rock are perfectly sharp, and in all their

original perfection. I may here advert to a circumstance to

which the preservation of the water-worn specimens is chiefly

due. The sandstone is generally soft, but in the proximity of

the fossils it becomes ferruginous, concretionary, and so hard

as to turn the edge ofthe chisel ; and thus it protects the fossil

from destruction in its progress, as a boulder along the tor-

rent's bed. These concretions are occasionally globular, and
become singularly conspicuous, by the weathering of some of

the ridges, when the mass of rock takes the appearance of

huge spherical concretions piled confusedly on each other.

Fig. i.

DISLOCATION OF STEATA. BEXOW THE VILLAGE OF TtTLOAGPOOE,

a. Clay. b. Sandstone, c. Clay. d. Sandstone.

The organic remains of this sandstone yet brought to light

belong to the following classes and genera : most of the species

are new ; and the appearance of totally undescribed forms
will add very considerably to our fossil genera. The new
genera themselves will be the subject of separate accounts in

their proper place.

Mammalia.

Pachydermata . . Mastodon, elephant, rhinoceros, hippopotamus, hog.
Carnivm-a . . . Canine and feline.

Huminantia . . . Elk, ox, deer in great varieties.

Solipeda .... Horse.

i
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Reptilia.

Crocodilia .... Gharial, crocodile ; both very closely corresponding

with the existing species now in the rivers.

Lacertine remains indeterminable.

Chelonia .... Emys and Trionyx ; some of the fragments are of

the most gigantic proportions. Of the smaller

varieties, nearly entire specimens have been
foimd ; upper buckler and carapax complete.

'My cabinet also contains three heads, vranting

only the occipital portion of the cranium.

Pisces.

Genera not established.

Many other fragments have been found, but so imperfect

as to render a classification impossible. I may remark, that

there appears to be no end to the variety as well as quantity

of these remains ; and we may expect to do much, even in

this remote region, in advancing the inquiries respecting

fossil zoology.

Of each genus above mentioned, with the exception of the

horse and the carnivora, I have already almost perfect skulls.

The bones of the body, however, appear to have been much
broken and mutilated ; but it is a singular fact, that from
many places where the fossils have been found as mere debris

of fallen clifiFs, fragments of bone have been obtained, which
have admitted of being joined, although the fractured ends

were coated with carbonate of lime, as if they had been fos-

silized separately. A beautiful example of this is exhibited

in an ahnost perfect rib of an elephant or mastodon, which is

forwarded to the Society's Museum, and which consisted of

no less than eight pieces. A perfect humerus of a ruminant
has been secured in this state ; and the bones of two hind

legs, namely, the upper part of the metatarsal connected to

the lower portion of the tibia by the hatermediate tarsal

bones, with, also, the os calcis entire, and all the smaller

bones of the tarsus equally so. These remains have be-

longed to an enormous animal, and, I believe, to the same
genus as that of a skull in my possession, and now under
description by my friend Dr. Hugh Falconer, of the Bengal
medical service, and myself. Although I refrain from zoolo-

gical details, I must mention that we have an animal evi-

dently formuig a connecting litik between the Pachydermata
and Ruminantia, or between the Tapir or Palwotherium, and
the latter order of mammalia. The hippopotamus of this

sandstone appears to be a new species, having six incisive

teeth, besides other peculiarities, particularly in the propor-

tion of the bones of the head: the tusks also differ from
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those described by Cuvier in Ms ' Ossemens FossUes.' Tlie

great depth at which the marl lies beneath the upper strata,

with the discovery hi it of remains of the horse, is an uiter-

esting fact. In the sandstone strata the remains of the horse

are by no means scarce. There appears, however, to be a

local disposition in the deposits of these remains. In some
places the hippopotamus, elephant, mastodon, crocodile, tor-

toise, &c., are found in abundance, with the remains of ru-

minants ; in others the hippopotamus and the water reptiles

are almost totally absent, and only the remauis of ruminants

and camivora occur ; all tending to prove that these animals

were destroyed on the site of their habitats ; and that this

former world was not more mysterious than the present ; that

there were vast tracts of marsh and river, with their attend-

ant hippopotami and crocodiles ui the waters, and elephants

and mastodons in the neighbourhood ; and that there were
other tracts free from water and marsh, and frequented by
their natural inhabitants, ruminants, camivora, &c.

Dr. Falconer, in a note read at a meeting of the Asiatic

Society of Calcutta,^ suggested the identity of this deposit

with that near Prome, some of the fossils from which have
been so beautifully lithographed ha the Society's ' Transac-

tions.' ^ The mastodons in the Sewalik strata are in great

abundance ; and as we have perfect skulls, we are enabled to

form some opinion of the dentition and the change of teeth.

Three of these skulls, now m my cabinet, have the front

tooth worn, and the rear one coming mto use ; the whole
line of teeth stretching on a surface of nineteen inches, and
forming an arc of 90°. The fro7it tooth I cannot distinguish

from that of the M. latidens figured m the ' Geological Trans-
actions ; ' and the 7-ear one, in the same animal, bears such
perfect resemblance to the M. Elephanto'ides, that I cannot
help risking the conjecture that the M. latidens and the M.
Elephanto'ides are one and the same animal ; the specimens,

from which the specific characters were taken, having been
detached teeth.

Bringing this forward in the way of suggestion may be of

use, in ultimately leading to truth. The question, however,
must be determined by a strict examination of specimens

;

and having advanced the above supposition, I will take care
that the means shall be provided.^

' Journal Asiatic Society, vol. iv. p. ' of the elephant, so far as relates to the
58 ; date of communication, January 3

1835.
' Geological Transactions, 2nd Series,

Tol. iii. p 377 et seq.
;

pi. 36 to 43.

' The rear or newly-formed teeth of

every species of mastodon resemble those

integrity of the apices or simimits of
their transverse ridges

; and they might
therefore be mistaken for those of the
M. Elephantdidcs

; but the observations
which led to the conclusion that the Ava
specimens of Mastodon belonged to two



STRUCTUEE OF SEWALIK HILLS. 41

The minerals in this tract, west of the Jumna, correspond

with those to the eastward, with the exception of the presence

of the gold, which occurs in the beds of the rivers in these

mountains, both eastward of the Ganges and westward of the

jTamna ; but I am not aware of its existence in the interme-

diate tract. Under IS'ahun, gold-washers are constantly em-
ployed dm'uig the dry months ; their daily return varying from

two annas to two rupees, or from dd. to 4s. The process is

extremely rude. A piece of board, a long wooden trough, a

ladle made out of a gourd, a sieve of the large grass which
grows so abundantly in this part of the country, and a piece

of hollow bamboo with a little quicksilver, constitute the

portable apparatus of these most .primitive washers for the

precious metal. ^ A great deal of the gold-dust must neces-

sarily be lost by this method of proceeding; and all the

mercury, as it is evaporated in open air. The grains of gold

are not larger than the small scales of mica, so common in

:ffver sand; and I have not heard that the metal has been
found in large masses. This gold, too, has its localities,

some streams being much richer than others. Where is the

fountain head ? In some stratum of this alluvium perhaps,

yet to be discovered, as the streams have no connection with
•the higher moimtains. A description of the washers, and the

method practised by them eastward of the Ganges, have been
given in the 'Journal of the Asiatic Society; ' and as there is

little difference in the apparatus used at both places, it is not
necessary to refer to it farther.

Some of the fossils obtained by Mr. Colebrooke in the hills

near Cooch Behar, and described by Mr. Pentland,^ are iden-

tical with some of those obtained by the present discovery;

and as the former were found in the most eastern extremity
of this Hne, it is possible that a careful examination would
prove the existence of animal remains throughout the whole
of the intermediate mountains ; all the tract being probably
tei^iary. An inquiry into the difference between the hills

bounded by the Ganges and Jumna, and those westward of

the latter; and into the confused and interminable disloca-

tions, without any flats in the fbrmer, and the more scattered

ridges with the intermediate plateaux of the latter, would

distinct species were not made on de-

tached teeth. A repeated examination
of the jaws and teeth described by Mr.
Clift, and the knowledge that his opinion

was formed from considering the size and
number of the transverse ridges in rela-

tion to the length and breadth of the
teeth, have tended to confirm my belief in

the establishment of two species, which I

must retain until further and more definite

evidence to the contrary is adduced.

—

Eefeeee Geol. Soc.
' See furtlier particulars of the gold-

washings in the Gumte river, by Captain
Cautley, Journal Asiatic Society of Ben-
gal, vol. iv. p. 279; plate 7; April,

1835.
' Geological Transactions, 2nd Series,

vol. iii. p. 393
;
plate 45.
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only lead to a disquisition on the general formation of the

dhoons or valleys lying between the Sewalik hills and the

great chain, which the limits of this communication will not

admit, and must be left for future inquiry. It will be suffi-

cient to state, that the general form of the mountains ap-

proaches more or less to a right angle, the long slope being

covered with vegetation, and the crest terminating in a per-

pendicular and generally mural cliff, which descends into the

beds of the torrents. The scenery from these cliffs is most pic-

turesque, and many of the passes or ghats up the torrents are

bounded by gigantic walls of sandstone, varying both in height

and character, and subject to all the tortuosities dependent on
a river's course, forcing its channel through a complication of

mountains. This effect is considerably heightened by the

pointed and jagged style of the outline, depending on that

abundance of clay and carbonate of lime throughout the whole
formation, which permits even the shingle-beds to hold up
their pointed summits in the wildest manner imaginable. At
places, a perfectly inaccessible needle of shingle raises its

head far above the others, and is crowned by one solitary fir

tree, Pinus longifolia. This conical form, produced in the

clays by weathering, is sometimes magnificently displayed, by
the whole face of a cliff, consisting of light pink, yellow, and
blue clays, being externally decorated with small conical spires

of the clay from top to bottom, a height of 1,000 feet from the

bed of the river. The origin of this structure is due simply
to a little coping stone, of some harder material than the
matrix of the strata, and upon which the weather does not
act so rapidly as vipon the clay. Under a bright sun, the

beauty of these cliffs, with their illumined pinnacles, is exqui-

site
;
particularly westward of the Jumna. I have before

adverted to the presence of great abundance of lime, forming
stalactites, and the cement of the sandstone and conglomerate.
There is another striking method of deposition on the surface

of the large stones which lie in the beds of the rivers, and
which, during the greater part of the year, are in contact
with the water. The substance is very similar in appearance
to the coarse brown paper made in this country : and is pro-
duced by the water, while washing the stone, depositing its

lime, and entangling the finer particles of vegetable matter,
sand and mica, until the stone acquires a superficial coating
of a brownish yellow colour, which on removal resembles the
substance before mentioned,

JVIanukmow, near Suharunpoor :

June 30, 1835.
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III. ON THE FOSSIL SPECIES OF ELEPHANT AND
MASTODON FOUND IN THE SEWALIK HILLS.^

§ 1. Gknt!iiai RemakKs.

The fossil remains of the Proboscidean Pachydermata have

in aU ages attracted more attention, both, from the learned

and from the unlearned, than perhaps those of any other

family of extract animals. Until a comparatively late period

in Europe, and at the present time in all countries where the

light of anatomy cannot be brought to bear in solving the

mystery of their indications, the enormous bones of this

tribe, when disinterred from the earth, have been regarded

as demonstrative evidence of the former existence of Titans,

Giants, and other fabulous beings handed down to us in the

records of superstition and mythology. Like the Greeks and

Eomans of old, the people of India even now usually refer

such remains to the BaJcshas or Titans, who hold so prominent

a place in the ancient writings of that country. The severe

investigations of modern science have expelled these fictions

1 This memoir comprises the only

portion of the letterpress of the Fauna

Antiqua Sivalensis which ever appeared

(in 1846). A continuation of the letter-

press found in manuscript among Dr.

Falconer's papers is now added to the

part already published. The work was

prefaced by the following remarks:

—

' The plan which we have laid down for

our guidance in the conduct of this work

is, in the first place, to determine the

remains of the extinct genera and spe-

cies, and, on the conclusion of the sys-

tematic and descriptive details, to inves-

tigate the general results to which they

lead. The advantages of this method

are so obvious that it is unnecessary to

insist upon them ; for general conclu-

sions in science are of little value, if the

facts upon which they are founded be

not in the first instance rigidly and accu-

rately ascertained. The order to be
observed in describing the different fami-

lies will depend more on the state of

preparation and convenience of tlie ma-
terials than upon any strict principle of

zoological arrangement. This, which
might be deemed objectionable in a
general systematic work, is of little con-

sequence in the case of a particular

Fossil Fauna, provided that the forms in

each family and genus are taken in

sequence. The great palseontological

work of Cuvier opens with the Pachy-
dermata, the proboscidea being the first

in the order of description. Following
our illustrious guide in extinct zoology,

we shall commence vrith the Elephant
group, in which is most signally dis-

played the numerical richness of forms

which characterizes the Fossil Fauna of

India.'— [Ed.]
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from tlie belief of civilized mankind, and reconstructed the

true forms of the animals wliich appear, in many instances,

to have given rise to them. Palaeontology made, as it were,

its first great advance in the exact determination by Cuvier
of the mammoth of Siberia, and the mastodon of North
America. Since that time several new forms have been dis-

covered, and most of the great points connected with the
structure of the Proboscidea, fossil and recent, have been ascer-

tained. But, notwithstanding the vast amount of observation

on the subject diu-ing late years, a great difference of opinion
has prevailed among comparative anatomists and palseontolo-

gists, down even to the period when we now write, in regard
to the degree of affinity and generic relation of the diflFerent

species of mastodon and elephant. The majority of late

authorities, including Cuvier and Owen, have regarded them
as constituting two distinct and well marked, although
closely allied, genera ; others have gone the length of break-
ing up mastodon into two genera ; while M. de Blainville has
reverted to the 0]3inion of some of the earlier observers, that
the so-called mastodons and elephants are but modifications

of one common type, differing so little from each other that
all the species may, with propriety, be included within the
limits of a single genus. A still greater and vastly more
important difference of opinion has prevailed regarding the
number and characters of the species ; for, while the con-

flicting views respecting the generic distinctions concern
little more than the principles of systematic classification,

the accurate determination of the fossil species affects the
value of facts, which implicate the accuracy of some of the
most weighty arguments in the geology of the later tertiary

strata, more especially such as relate to the changes of
climate which are supposed to have accompanied their depo-
sition, and the extension of the species through a wide range
of time and space. Cuvier considered all the elephant remains
which have been found in Europe, the north of Asia, and
America, whether occurring in the superficial drift of Siberia,

or in the tertiary beds of the Yal d'Arno, to belong strictly to

a single species, Elephas primigenius. Professor Owen, with
all the lights, and wielding every arm of an advanced science,

holds the same opinion. M. de Blainville does not think
that there are sufficient characters even for separating the
mammoth from the existing Indian elephant, both of which
he appears to regard as varieties of the same species.^ On the
other hand, Nesti, after a careful study of the elephant re-

mains of Italy, during a period of nearly twenty years, upon

' De Blainville, Osteographie ; Elephants, p. 222.
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an ample collection of the best materials in the form of

crania, jaws, and teeth, insists upon the specific distinctness

of the Tuscan fossil elephant, E. meridionalis, from the true

mammoth of Siberia. Other palseontologists have gone so

far as to construct ten species out of the single species of

Cuvier, founding the distinctive characters upon the difler-

ences presented by the molar teeth. A like range of con-
flicting opinions has prevailed in regard to the mastodons.
Cuvier, Owen, and De Blainville concur in restricting the
narrow-toothed mastodons of Europe to a single species, the

geographical range of which Cuvier extended even to South
America; while Croizet and Jobert, Kaup, Yon Meyer, and
others, divide them into two, M. longirostris, and M. angus-

tidens. No less than two genera and at least ten nominal
species have been founded upon teeth, which Owen, De
Blainville, and most other authorities, attribute merely to

different ages and sexes of a single species, the M. OMoticus
of North America, In short, the ascertained fossil species,

exclusive of those of India, according to some, are limited

to one elephant and four or five mastodons ; while others

would raise the number of the former to ten, and of the latter

to upwards of twenty.

This great diversity of opinion, almost unequalled in regard
to any other section of mammalian palaeontology, has in a
gTcat measure arisen from the isolated and often defective

nature of the materials relatmg to this tribe, as they ordi-

narily come before the palaeontologist. From the peculiar

mode of succession of the molar teeth, which yield the prin-

cipal distinctive characters in mastodon and elephant, by
repeated renewals from back to front, at different stages of

the animal's grovrth, as the worn and exhausted grinders

drop out, a limited number only of the whole series can be
met with in any one fossil specimen, even under the most
favourable conditions. It is this peculiarity which has so

long retarded the attainment of an accurate knowledge of
the dentition of the livmg species. The difficulty applies

with double weight to the fossil species,^ for the teeth are

rarely met with in connection with perfect crania and jaws

;

they most frequently occur detached, or connected with
mutilated fragments. It is only, therefore, from the com-

' In illustration, it may be mentioned
that Eichwald (Nova Act. Acad. Nat.

Cvu-ios. 1834, vol. xvii. p. 735, tab. liii.

fig. 2), in a memoir descriptive of fossil

remains of Elephas, Mastodon, and Di-

notheriimi, &o., found in Poland, figures

and describes what appears to be a frag-

ment of the symphysis of the lowerJaw

of Binotherium as a portion of the upper
jaw of a new species of mastodon, which
he names Mastodon PodoUcus. Other
equally remarkable cases of the same
kind might be adduced ; so unsafe is it to

draw conclusions regarding the fossil

Proboscidea from imperfect materials.
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parison of an extensive series of specimens, embracing every

period of life and tlie range of individual and sexual varieties

through which the species runs, that any safe conclusions

can be drawn regarding the distinctive characters of any one

form. In consequence, although palaeontologists are agreed

on the great points relating to the construction of the head,

trunk, and extremities, hardly any two concur respecting the

number, form, and succession of the teeth in the different

species of mastodon and elephant.

The surprising number of forms belonging to this family,

embraced in the fossil fauna of India, and the immense
abundance in which theii' remains have been met with, have

placed us perhaps, with respect to the quantity and perfect

condition of the materials, in more favourable circumstances

for the determination of the SewaKk species than has ordi-

narily happened to the palaeontologist in the case of most of

the other fossil Proboscidea. Of five of the species to be

described in the sequel, we possess nearly perfect crania of

each, and, in most of the instances, crania with teeth of all

ages, from the very young up to the adult animal, in addition

to a vast collection of the detached teeth and lower jaws, so

as to furnish us with the whole of the essential evidence

requisite for the specific determination of each of these forms.

The distinctive characters are so broadly marked, that there

is hardly room for a doubt being entertained in regard to

them. In the course of the investigation, we have been led

to examine the conclusions which have been arrived at by
writers who have preceded us upon this family. The Indian

species, and those previously described, fossil and recent,

have mutually reflected light on each other, and ranged
themselves into natural and allied groups. Instead, therefore,

of restricting ourselves merely to a description of the Sewalik

fossil forms, we shall endeavour, in what follows, to trace the

afiinities, and institute an arrangement of all the well-deter-

mined species in the family.

The results to which we have been conducted lead us to

differ on certain points from the opinions most commonly
entertained at the present day ; for while, on the one hand,
it would appear that the fossil species of both elephant and
mastodon have been unnecessarily mxdtiplied by authors both
in Europe and America, on the other, we are compelled to

think that Cuvier and others have rtin into the opposite

extreme of caution, and in more than one instance included

distinct forms under the same nominal species. Further, in

regard to the views which have been at different times
advanced respecting the differential characters of elephant

and mastodon, in the succession and development of the
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series of molar teeth., our conclusions are, in some measure,
at variance with those of most other palaeontologists who
have preceded us upon this family.

Before entering upon the description of the species, we
shall examine, at some length, the general characters pre-
sented by the teeth ; but in order to comprehend the present
state of knowledge on this branch of the subject, it will in
the first instance be necessary to pass briefly under review
the leading opinions which have been entertained by palaeon-

tologists regarding the relations of mastodon and elephant to

each other, and to notice the successive steps in the discovery
of new forms which have led to the modifications of these
opinions.

It is beside our object to give anything like an historical

account of the labours of the earlier writers. Those who are
desirous of the information will find it detailed in the great
work of Cuvier, down to the period at which he wrote ; and
for subsequent opinions, they may consult the ' Osteographie

'

of De Blainville, now in course of publication, and the writings
of Professor Owen, Bronn, Von Meyer, Kaup, and other
palseontological authors.

Notwithstanding the earlier contributions of Daubenton,
Pallas, Merck, and the elder Camper, hardly anything was
known regarding the succession of the teeth in the elephant,
except that they are repeated oftener than once during life,

by protrusion in the jaws from behind forward, till the
appearance of the memoir by Corse, ^ in the ' Philosophical
Transactions ' of 1799. This excellent and careful observer
had resided many years in India, in charge of a Government
stud of elephants in Bengal. By captures of herds of the
wild animal he had an opportunity of watching the successive
fall and renewal of the teeth from the youngest age up to
the adult, the periods of which he carefully recorded ; and
casualties suj^plied him with a series of upwards of thirty
crania of all ages, upon which he studied the form, size, and
the number of plates which enter into the composition of the
grinders at different stages of the animal's life. The obser-
vations embodied in this memoir are the most valuable which
have been made on the teeth of either of the living species.

Corse first showed that the Indian elephant has ' milk ' tusks
(incisors), which cut the gum when the calf is about six
months old, but are extremely caducous, as they drop out
between the first and second year. He detected the position
of the capsule of the permanent tusks, which protrude about
two months after the milk incisors are shed, and go on in-

' Corse, Phil. Trans. 1799, vol. Ixxxix. p. 205.
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creasing in size during the rest of the elephant's life. He
has described the variations in size, form, and direction which

the tusks present in the different sexes and castes of the

Indian species, the general character of which castes he has

accurately recorded; but the most valuable part of his

observations is comprised in what relates to the molar teeth.

He showed that they are reproduced several times during

life, and that the number of plates entering into the compo-

sition of each molar goes on increasing as the teeth are

successively renewed. This succession he has carefully traced

up to the fourth grinder : the first cuts the gum eight or ten

days after birth, is well out at six weeks, and is composed of

four plates ; the second is completely in use at two years,

and consists of eight or nine plates ; the thu-d serves the

period between the second and sixth year, and has twelve or

thirteen plates ; the fourth is in use between the sixth and

tenth year, and consists, according to Corse, of about fifteen

plates. Puzzled, probably by the irregularity in the nuinber

of plates, and the size of the rest of the molars in different

individuals, this faithful observer stops short at the point

where his observations ceased to be conclusive, and does not

attempt to define the number of plates in those which follow

after the fourth. He states, generally, that the plates go on

increasing successively up to the ' seventh or eighth set,'

when each grinder consists of twenty-two or twenty-three

plates, being the greatest number which he had observed.'

These observations were of especial vakie in furnishing a

standard of comparison for the teeth of the fossil species

;

and by establishing the existence of milk incisors, they proved

that part at least of the dental system of the elephant agreed

with that of the ordinary Pachydermata. But Corse was at

fault in the conjecture that eight molar teeth are successively

developed in an antero-posterior series in this animal; for if

this were the case, the elephant would form an exception to

a general law in the Pachydermata and allied orders, among
which the normal number of milk molars does not exceed

four, that of the true molars being invariably tlu-ee.

Notwithstanding this objection. Corse's numerical state-

ment was adopted by Cuvier and by all other authors prior to

1844, when it was, for the first time, challenged by M. de

Blainville in the part of his ' Osteographie ' devoted to the

elephants. Bronn,^ in his ' Lethsea,' gives eight molars on

each side of both jaws to the genus Elephas ; and Dr. Grant,^

in his memoir upon the Proboscidea, puts forward different

' Corse, loc. cit. p. 224.

- Bronn, Letliaea Geognostica, 1838,

p. 1240.

' Grant, Geolog. Proceedings, 1842,

vol. iii. p. 771.
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dental formulse in the molars as points of generic distinction

between elephant and mastodon, attributing eight molars in

each side to the former, and only six to the latter.

Cuvier, except in what regards his hypothetical explanation
of the formation of the dental tissues, has described with
admirable clearness and in great detail the structure and
mode of growth of the teeth in the elephant. But he had
assuredly arrived at no accurate idea of the true division of
the molar series into milk and permanent grinders. He
makes no attempt to show where the deciduous series termi-
nates and the true molars begin, although so particular upon
this point in his descriptions of the dental system in the
ordinary Pachydermata and Ruminantia. In fact, the term
' dent de lait ' is but rarely aj)plied in his elephant descrip-

tions ; and in these instances it has evidently reference more
to the immature age of the animal than in the ordinary sense
to a deciduous tooth which is expelled by a vertical successor.

Having adopted the excessive numerical formula of Corse,
this great anatomist was led to believe that the successional

premolars, instead of being suppressed, are developed behind
the milk teeth. The language in which this remarkable
opinion is expressed is clear and explicit :

—
' L'on pourroit

dire que les dents de remplacement de I'elephant viennent
derriere ses dents de lait, au lieu de venir dessus ou dessous,
conime dans les autres animaux.' ^

The discovery of the entire set of molars in Mastodon
Ohioticus, by Dr. Hays,^ in 1834, and in M. longirostris, by Dr.
Kaup,3 in 1835, had clearly established that the antero-
posterior series in these species does not exceed six, and
paved the way for an accurate knowledge of the dentition of
the elephant, when M. de Blainville published, in 1844, the
osteographical memoir upon this genus contained in his great
work. This distinguished anatomist, in his remarks upon
the dentition of the Dugongs, first states that the elephants
(in which he includes the mastodons) have neither milk teeth
nor vertical successional teeth.* His words are— ' Amsi l'on

pent dire que chez les dugongs et chez les autres lamantins,
ainsi que chez les elephants, il n'y a ni dents de lait ni dents
de remplacement, comme chez la plupart des autres mammi-
fergs ; ceUes-ci poussant, pour ainsi dire, celles-la de bas en
haut, et formant ainsi deux rangees superposees ; mais que
toutes les dents que doit avoir I'animal dans le cours de sa vie

entiere forment une seule ligne, un seul rang, une sorte de

' Cuvier, Oss. Fossil, torn. i. p. 39,
4to. edit. 1821.

^ Hays, Amer, Phil. Trans, vol. iv.

p. 320, 1834.

VOL. U ' E

^ Kaup, Oss. Fossil, pt. iv. pp. 65-89,
1835.

^ De Blainville, Osteograpliie, ' Maua-
tus,' p. 75.
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boyau cylindrique, qui se developpe d'arriere en avant dans le

canal dentaire, dont I'enorme diametre est en partie du a eette

particularite. C'est quelque cliose de semblable a ce qui

existe dans les elephants.' This statement is subsequently

modified in the portion of the work devoted to the elephants.

M. de Blainville there prefers a claim to having first indicated

the normal number, the mode of succession, and the true

signification of the molar teeth in this genus. ^ He admits,

on the evidence of Corse, milk and permanent incisors, but

sees no occasion to apply a similar division of ' milk ' and
' permanent ' to the molar series. He follows their succession

from first to last, and vindicates the first part of his claim by
showing that in the existing species, and probably in the

mammoth, the number of developed gi-inders is neither more
nor less than six. But ui regard to their signification, viewed

as a series, we cannot, with every respect for this eminent

anatomist, admit that he has been equally successful. He
divides the six molars into three sets, each consisting of two
teeth. The first includes the two anterior molars, which are

characterized by being worn out in the part of the jaw where
they first protrude ; the second set is characterized by being

formed in the posterior part of the jaw, and at last pushed
out in front ; and the third set, formed behind like the two
preceding teeth, is characterized chiefly by serving the adult

stage of the animal's life, and by the greater space which the

teeth have to traverse in progressing forwards. This, how-
ever, is at best but an setal division, and cannot be received

as a philosophical interpretation of the theoretical significa-

tion of the molar series : for the second of these sets groups

together the last milk and the first permanent molar. Fur-
ther, M. de Blainville exj^resses, by a numerical formula,^ his

view of the dental system of the elephant, which, if inter-

preted according to the exposition of his peculiar method of

symbols, laid down in the first part of the ' Osteographie,'

would imply that the elei^hant has three premolars and three

back molars, the milk series being suppressed : whereas, in

the three species of which the dentition is known, it is in

reality the three milk molars that are invariably developed,

while the three premolars are constantly suppressed.

' Loc. cit. p. 58. ' Aussi dans aucun
ouvrage le nombre normal, la mode de

succession des dents molaires de I'^le-

phant, et leur signification reelle, n'ont

pas ete determines, ce que nous croyons

pouvoir faire aujourd'hui d'une maniere
positive, en nous aidant, il est vrai, des

dents fossiles que possfedent nos collec-

tions en plus grand nombre peut-etre

que des dents r^centes.'

IS

^ Loc. cit.

+ 77 +

The formula given

+ f . The sig-

p. 75.

1 , 0. , i ,.030+3+.
nification of these figures, indicated in

the opening memoir ' Siir les Mammi-
fferes en general,' p. 34, is y in. + %
can. + §- avant mol. + \ princip. +
3 arrifere mol.
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Professor Owen, down to the close of 1844, appears to liave

held with Cuvier the opinion that the developed molars in the
Asiatic elephant amounted to seven or eight. This number,
adopted on the authority of Corse, is stated in his ' British

Fossil Mammalia.' ' But it was not likely that the true

numerical formula would escape the sagacity of this eminent
comparative anatomist when directed to the teeth of the
elephant in connection with those of the ordinary Pachyder-
mata. Accordingly, in the last part of his ' Odontography,'
while he agrees with M. de BlainviUe in attributing six

molars on each side of the jaws to this genus,^ he has made
a considerable step in advance of the latter anatomist in

regard to their signification. The occurrence of a vertical

successional premolar in the upper jaw of one or more species

of mastodon had previously established that the two anterior

grinding teeth in that genus are displaced, like the milk
teeth in the ordinary Pachydermata, by a vertical successor.

Professor Owen follows up this indication to its legitimate

conclusion, and infers that the third molar in the series of

antero-posterior succession in the mastodon is the last milk
molar, the vertical successional tooth by which it ought, nor-
mally, to be pushed out, usually remaining* imdeveloped. He
then extends this view to the dentition of the elephant, and
states that 'it is pi-obable that the three preceding teeth'
(namely, the three fii'st developed molars) ' are analogous to

the true deciduous molars of the ordinary Pachyderms.' ^

The correctness of this opinion is susceptible of demonstration
by the dentition of an Indian fossil species which we have
named Elephas planifrons, to be described in this work. The
determination of the point was of great zoological interest,

by explaining the apparent anomaly which had hitherto

divided the teeth of the elephant from those of the allied

families in the order.

Next, in regard to the establishment of the species. The
fossil remains of the mammoth had, during ages, attracted

more or less attention in every country in Europe, having
been found in England and in all parts of the Continent,
from Italy to Siberia. But it was only towards the close of
the last century that definite notions as to the species were
arrived at. Pallas, who had better opportmiities for deter-

mining the point than any of his contemporaries, upon the
perfect remains so commonly met with in Russia, erroneously
considered the fossil teeth to be identical with those of the
Indian species. A great advance was made in the inquiry

' Owen, Brit. Foss. Mammal, part v. ^ Idem, Odontography, 1845, p. 626,

p. 225. and note p. 635.

K 2

^ Idem, loc. cit. p. G31.
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tliroiigli the discovery by Peter Camper of the specific dif-

ference between the teeth of the Asiatic and African

elephants,' when Blumenbach and Cuvier almost simul-

taneously entered upon the investigation and arrived at the

same result, viz. that the mammoth was an extinct form, dif-

fering from both of the existing species. Sti'uck with the

lengfth of the cranium and of the incisive sheaths in the

mammoth, as represented in the figiires of Messerschmidt's

specimen attached to Breyne's excellent remarks in the
' Philosophical Transactions,'^ and connecting these pecu-

liarities with the great width of the crown, and the naiTOw-

ness and number of the plates in the fossil grinders, Cuvier

was conducted to his first happy conclusion. The probability

of a similar difference characterizing the species in other

fossil genera flashed across his mind, and opened to him new
views respecting the theory of the earth. Great and impoi-tant

were the results ; and after they had been acliieved, the illus-

trious anatomist reverted, in terms of the liveliest acknow-
ledgment, to the long neglected figui'es of Messerschmidt
which had helped him to the first idea.^

After determining the specific independence of the mam-
moth, the next point to ascertain was, whether the remains
occurruag in very different deposits, and in localities widely

contrasted in climate and in geographical position, belonged
to the same or to different species. Notwithstanding that the

fossil teeth from the southern parts of Europe commonly
presented wider and fewer plates, with thicker enamel, than
those of the typical form of mammoth found in Siberia,

Cuvier attached minor importance to these differences, as the
teeth agreed in certain other respects ; and he ranged the
whole under the single species of Eleplms primigenius. This
opinion has been very generally adopted by subsequent
authors—among others, by M. de Blainville and by Professor

Owen, who has entered at considerable length upon the ques-
tion in his ' British Fossil Mammalia,' and decided in favour
of the specific unity of the Eirropean forms. But notvdth-
standing this array of authority, we cannot help thinking
that Cuvier was premature in his conclusion, and that the
identity of the forms has rather been assumed against the
evidence than proved by it. Had the differences in the teeth
been less considerable than they are known to be, it would
have been requisite to show that the crania at least agreed,
before this identity could be considered to have been satisfac-

torily established. But there were not sufiicient materials

' P. Camper, Descript. Anatom. d'un I ^ Phil. Trans, vol. xl. 1738, p. 124.
dl^phant male, p. 16. |

^ Cuvier, Oss. Fossil, torn. i. p. 178.
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for making such a comparison wlien Cuvier wrote. Tlie

cranium of tlie Siberian mammoth was known to him only

through figiu-es of five specimens, not one of which was di-awn

in any exact projection ; and his acquaintance with the

Italian fossil elephant, exclusive of teeth, was limited, in

regard to the head, to a single mutilated fragment, not
extendmg above the orbits and maxillary bones. There is

little doubt, also, that, like other writers, he was partly

swayed by the extraneous consideration of the geographic
range of the two existing elephants, the continents of Asia
and Africa having each but a single species. We have the
less hesitation ua advancing these doubts, as conchisive proof
will be adduced in the sequel that, in the similar instance of

the Mastodon angustidens, Cuvier and others have included
under that name two forms which are so distinct that, in our
view, they do not even belong to the same section of the
genus ; while the Sewalik fossil remains show that there were
formerly several species of elephant at one time in the same
Fauna in India.

Soon after the publication of Cuvier's Memoir, Nesti, in

1808, proposed an addition to the Eiiropean fossil species,

founded on remains from the Yal d'Arno.' He put forward
two new species : the first, restmg on a lower jaw withoiit

teeth, was characterized by a peculiar spout-shaped pro-

longation of the symphysial apophysis ; the second, which
he named E. minimus, also resting upon a lower jaw, was
distinguished by its supposed small size, by the absence of

the beak apophysis, and by the rhomboid section presented
by the plates of the grinders. Cuvier refused to admit either

of IS'esti's species. The lower jaw of the first he pronounced
to belong rather to Mastodon angustidens than to an elephant

;

and the second to be nothing more than the lower jaw of a
young individual.^ Nesti, after a long silence, reverted to

the subject in 1825, in a memoir which embodied the results

of extensive observations carefully made during seventeen
years.^ He tacitly admits the jtistness of Cuvier's criticism

in regard to the second species, by abandoning E. minimtis
;

but in confirmation of his first species he adduces a great
mass of evidence derived from numerous crania of all ages,

from the foetus up to the adult, and from lower jaws in the
Florence and other Tuscan museuras, all of which, he affirms,

show the peculiar beak-like elongation of the symphysis in

connection with elephants' teeth. The result of the whole was
to remove every doubt or hesitation from his mind regarding

' Nesti, Annale del Museo di Firenze,

torn. i.

^ Cuvier, Oss. Fossiles, torn. i. p. 186.

' Nesti, Nuovo Giornale de Letterat.

Pisa, 1825, torn. xi. p. 119.
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tlie distinctness of tlie Tuscan species, for whicli lie proposes

the specific name of E. meridionalis.

The value of the evidence regarding this species v^ill be

more fully considered in the sequel. Nesti's opinion, hovr-

ever, has met with little favour among palaeontologists.

Croizet and Jobert have adoj)ted it for some of the elephant
remains found in Auvergne,' and the name finds a place in the

enumeration of sj)ecies given in von Meyer's 'Palgeologica.'^

But it is not admitted by Bronn,' De Blainville,"* or Pictet ;
^

and it vrould appear from certain passages in the ' British

Possil Mammalia' that the great v^eight of Professor Owen's
authority is against it.''

In 1821 Dr. Goldfuss" described a fossil grinder found in

a collection at Cologne, which resembles very much that of

the African elephant, in the characteristic peculiarities of the

rhomboid form and reduced number of the grinding plates.

He states that the specimen, although the precise locality

was unknown, has the cement and ivory as much decomposed
as in the fossil grinders from Siberia. In a second memoir*
he figures and describes other teeth presenting the same
characters, from the banks of the Riihr, in Westphalia, and
concludes from them that the valley of the Ehine had formerly
an elephant, which was more closely allied to the African
than the mammoth was to the existmg Indian species. He
proj)Osed naming it provisionally Elejilias priscus.

Cuvier threw very strong doubts upon the authenticity of

these specimens as veritable fossils, in consequence of the
ambiguous circumstances under which they were found. He
considered them to be nothino: more than diso-uised remains
of African elephants of modern origin." But according to

Bronn, fossil teeth of the same description have since been
found, under circumstances fully to be depended upon,
throughout nearly the whole of Central Europe, from the
Rhine to the heart of Russia,'" Some of thera have been
described byWagner;" and undoubted fossil teeth, presenting
similar characters, have been met with in the ' brick earth

'

beds of the valley of the Thames, at a considerable depth
below the surface. These will be noticed afterwards in con-
nection with the dental series of one of the Indian fossil

species.

' Croizet et Joliert, Oss. Foss. du Puy-
de-D6me, 1828, p. 123.

2 Von Meyer, Palceologica, 1832, p. 69.
' Bronn, Letlisea Geoguostica, 1838,

p. 1245.
' De Blainville, Osteographie ; Ele-

phants, p. 220.
* Pictet, Palseontologie, 1844, torn. i.

p. 243.

" Owen, Brit. Poss. Mamm. p. 239.
' Goldfuss, Nov. Act. Acad. Leop.

Carol. Natur. Curios, vol. x. p. 485.
** Idem, loc. cit. vol. xi. p. 485.
° Cuvier, Oss. Possiles, torn. ii. (Svo.

edit.) p. 184.
'» Bronn, Letlisea Geog., p. 1244.
11 AVagner, Karsten's Archiv. xri.

p. 21.
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Fisclier de Waldheim, in 1829, proposed tlie separation
from the mammoth of no less than five fossil species of

elephant, founded upon remains occurring in Russia. These
he has severally named

—

U. proboletes, E. campylotes, E. Ka-
mensMi, E. Panicus, and E. pygmceus.^ Dr. Eichwald went
still further, and added a sixth species, from Poland, under
the name of E. odontotyrannus. ^ But the almost universal
consent of palaeontologists is against these so-called species,

which are considered to be nothing more than varieties in

the teeth dependent upon age and sex, in individuals of the
mammoth.
M. Morren, under the name of Elephas macrorhynchus, has

lately proposed a new species for some of the fossil remains
found in Belgium ; but the grounds upon which it rests do
not appear to be more valid than in the case of the Russian
and Polish species.^

Mastodon.—In regard to Mastodon: the first determined
species of this genus was the M. Olvioticus* of North America.
The abundant remains found nearly all over the temperate
parts of the United States had, as in the instance of the
mammoth of Europe, attracted the notice of observant tra-

vellers to this great extinct animal, upwards of a century ago.
But, tni the time of Daubenton, hardly any progress had
been made towards a definite idea of its nature. This cele-

brated naturalist, in 1762, ascertained the close resemblance
of the femur and tusks to those of the elephant : but the
molars appeared to him to present a nearer approach to the
teeth of the hippopotamus, and he was puzzled whether to
ascribe the fossils to one or to two distinct animals.^ Buifon
participated in these doubts, but inferred that a part of the
remains indicated the former existence of a terrestrial animal
which had become extinct, larger than the elephant.^ Peter

' Fischer de Waldheim, Bullet, de la

Soc. de Moscou, 1829, torn. i. p. 275;
Memoires de la Soc. de Moscou, torn. i.

p. 285.
^ Eichwald, Nova Acta Acad. Cses.

Leop. Car. Natur. Curios. 1 834, vol. x^ni.

11. 723, tab. 63, figs. 1 and 2.

^ Morren, Bulletin de la Soc. Geol. de
France, torn. ii. p. 231.

* As in the case of the Mammoth {E.

jorimigenms, Blimi.), the specific name
given by Bliimenbach to the North Ame-
rican mastodon, M. Ohiotims, is here

adopted instead either of M. gigantcus

or M. maximus, the names applied by
Cuvier at different times. Blumenbach,
in his ' Handbuch der Naturgeschichte,'

1797, had characterized the extinct ani-

mal by the form of the teeth, and called

it Mammiit Ohioticum, as a species of a
peculiar genus, before the appearance of

Ciivier's memoir (Annal. du Mus. torn.

vi. p. 260, 1805), in which the designa-
tion of M. giganteus is first applied.

This latter was abandoned (Oss. Foss.

4to edit, of 1824) for M. maximus. If

the law of priority left a choice, M.
Ohioticus would still be preferable to

either of the names given by Cu\-ier, as
the species is by no means the giant of
the family.

^ Daubenton, Actes de I'Academie des

Sciences, 1762; and Histoire Natur.de
Buffon, tom xi.

" BuflFon, Histoire Natur. tom, xi.

p. 86.
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CoUinson, in the 'Philosophical Transactions' for 1768, gave
some good figures of the back grinders, and shrewdly observed

that the form of their crown was adapted for crashing boughs,
twigs, and leaves, betokening the animal to have been of

herbivorous habits.^ William Hunter, struck with the great

contrast between the salient enamel ridges of these teeth and
the narrow plated flat surface in the grinders of the elephant,

inferred the American fossil to have been a gigantic car-

nivorous animal, which he pi'oposed naming Pseudelei)hant?

The great reputation so justly attaching to the name of

Hunter gave undue weight and a wide currency to this very
erroneous opinion, and further led to the mammoth of Siberia

being commonly confounded xinder the same carnivorous

notion with the mastodon of North America.
Peter Camper, in the first instance, made a considerable

step towards an accurate laiowledge of the extinct animal,

by the inference that its molar teeth had a greater analogy
with those of the elephant than of the hippopotamus ; and
that, like the former, it was probably invested with a trunk
and with tusks ;

^ but he afterwards expressed doubts which
compromised the value of his original observations, having
been led to adopt the opinion of Michaelis, that the animal
belonged to the order Bruta of Linnteus ; that it had no tusks,

and differed greatly from the elephant/ This error, as has
been explained by Cuvier, arose from the inspection of a
detached palate with gTinders, the posterior part of which
was mistaken, both by Michaelis and by Camper, for the
anterior.^

Pennant first ventm-ed, in 1793, to designate the American
fossil animal in a systematic work as a species of elephant,
by the name of E. Americanus; and Blumenbach, in 1797,
erected it into a kind of genus, under the name of Mammut
Ohioticum, which he briefly characterized by the form of
the teeth. Cuvier, in his earliest memoir on the elephant,
described it also as a sj)ecies of this genus under the sjiecific

designation aj)plied by Pennant of E. Americanus,'^ for which
Adrian Camper, entertaining the same opinion of its generic
relations, proposed the substitution of E. macroceplialus.''

But in his second extended and elaborate memoir, published
in 1805, which formed the groundwork of what he has

' CoUinson, Pliil. Trans. 1768, vol.

Ivii. p. 469.
2 W. Hunter, Phil. Trans, vol. Iviii.

p. 38.

^ Camper, Acta Petropolit. torn. i.

part 11, p. 219.
'' Idem, loc. cit. torn. ii. p. 259.
^ Oss. Fo.ss. torn. i. p. 212.

^ ' E. Amerieamis, molarlbus mnlti-
cuspidilms lamellis post dctritionem
quadrilobatis.' Ciivier, Mem. de I'ln-

stitut. Ann. vii. (1798). ' Siir les es-

p6ces d'elepli. viv. et foss.' p. 21.
' A. Camper, ' Deseript. xVuatom. d'uu

elephant male,' avant-prop. Note, p.

10.
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written on the subject in the 'Ossemens Fossiles,' Cuvier
separated the elephants with manimillated molars from the

ordinary forms with lamelliform molars, and united the

former into a genus which he designated Mastodon, taking
the North American species, under the name of M. giganteus,

as the type.^ In the interval between these two memoirs,
Peale made the important discovery of two skeletons of the
Ohio Fossil, near the banks of the Hudson River, in the
State of New York, one of which was brought to Europe in

1802, and furnished nearly complete materials for instituting

a detailed comparison between the osseous frame of the
mastodon and of the existing elephants.^ Cuvier pointed
out the entire correspondence between them in the tusks,

trunk, and the whole of the skeleton, except the molar teeth.

He admitted, even in regard to the latter, that the difference

between the transverse mammillated ridges of the mastodon
and the thin plates of the elephants is merely one of pro-
portion ; but insisted that there is an essential distinction in

the circumstance that the spaces between the enamel ridges
are filled with ' cement ' in the teeth of the elephant, which
is wanting in those of the mastodon. In addition to this

supposed difference, he found corresponding modifications in

the form of the cranium, which confirmed him in his view
of a well-marked generic distinction between Mastodon and
Elephas.^ In the same memoir, Cuvier characterized four
other species of his new genus, viz. M. angustidens, in which
he included all the narrow mastodon molars found in Europe,
together with some from America, two species from South
America, M. Andium and M. JSumboldtii, and a small Euro-
pean sj)ecies, which he named M. minutus. To these was
subsequently added, in the'Ossemens Eossiles,' a sixth species,

under the name of M. Tajnro'ides.

In regard to the number and succession of the teeth, while
he admitted eight molars on each side of both jaws to the
elephant, this great anatomist, not hazarding a conjecture
beyond the materials which had come under his eye, was not
aware of more than four on each side in the mastodon, or
sixteen in all. He was also without the knowledge of the
occasional presence of tusks in the lower jaw ; biit he first

made the important observation, that in the Mastodo7i angus-
tidens a part of the anterior series of molars in the upper jaw
is replaced by a vertical successional tooth, or true premolar,
thus bringing them under the normal law of the order of

' Annales du Museum d'Histoire Na-
turellu, torn. viii. ' Sur lo grand Masto-
doute.'

T.R.Pealc, 'xVceount of tlic Skeleton

of the Mammoth,' &e. ; and 'Historic.

Disquisit.' 1802 and 1803.
' Oss. Foss. torn. i. p. 221.
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Pacliydermata, by showing a division into a milk and perma-
nent set. The Dax specimen, figured in the ' Ossemens
Fossiles,' ^ clearly establishes this point ; and the significa-

tion of the structure is distinctly, although guardedly, ex-

plained by Cuvier in the descriptive part of the work.^ But
he vpas less happy in the definition of his species. Under the
name of Mastodon angwstidens he has included two very dis-

tinct forms, characterized by a different numerical formula
in the crown ridges, viz. M. angustidens and M. longirostris

;

and the South American teeth which he distributed among
three nominal species, M. angustidens, M. Andium, and M.
Humboldtii, appear to be all referable to a single form,

M. Andium of M. de Blainville. We agree also with the
latter authority, in considering the tooth upon which M.
minutus is founded to be nothing more than an anterior

molar of a young M. angustidens.

Cuvier's opinion was first called in question by Tilesius, in

1815, in his memoir upon the skeleton of the frozen mam-
moth, discovered by Mr. Adams in Siberia.^ He repudiates
the vaHdity of the grounds for separating mastodon from
elephas, in terms of such strong dissent as to have excited

the indignation of the French philosopher : ^ ' Cuvierus in

tractatu suo de hac specie (M. giganteus) quam injuste ab
elephantorum genere separavit quamquam non solum dentes
molares, in quibus male genericam diversitam^ queesivit

lamellosse sunt structurse, ut omnes reliqui elephantorum
molares sunt, sed etiam totum animal characteribus genericis

elejDhantorum respondeat ejusdem opinionis est.' Cuvier's

division, however, has been adopted by every siibsequent

writer except M. de BlainviUe, who coincides with the view
taken by Tilesius.

A still more important oversight was made by the founder
of the genus, in regard to the statement which he advanced
of the entire absence of ' crusta petrosa,' or ' cortical ' from
the molars of mastodon. It is true that this substance is

not present in an appreciable quantity in M. Ohiotieus, and
that it is also but very sparingly developed in M. angustidens

and M, longirostris ; but, in M. Andium, a typical form of the
genus, this substance exists in a layer of considerable thick-
ness, which we have observed in almost all the teeth of the
species, contained in the museum of the Jardin des Plantes,
including the specimens brought by Dombey, Humboldt, and
Gay, from Chili and Peru, and also in the rich series of

' Divers Mast. pi. iii. fig. 2.

2 Tom. i. p. 256.
^ Tilesius, Mem. de rAcad. Imperiale

dcs Sciences de St.-P^tersbourg, tom. v.

p. 452.
* Osi Foss. tom. i. pp. 11 and 225.

Sic in orig.
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specimens from Buenos Ayres, lately acquired by the British

Museum. Tlie great weight of Cuvier's authority has given

an undue influence to his statement upon this point, which

has biassed the observations of some later writers directed

to the subject.

JSTo other additions were made to the species of Mastodon

from the second edition of the ' Ossemens Fossiles' until

1826, when an important discovery was made of fossil bones,

along the banks of the Irrawaddi River, in the Bin-mese

Empire, by Mr. Crawfurd. These remains have been figured

and described in the ' Geological Transactions,' by Mr. Clift,

who has made a valuable contribution to palseontology by
proving the existence of two Indian fossil species, which,

through the form and number of the coronal divisions of the

molars, establish connecting links between Elephas and Mas-

todon. These he has named M. Eleplianto'ides and M. latidens,

and from their examination, he was led, with prescient

sagacity, to anticipate the discovery of other forms which

should constitute a complete transitional series between the

two genera. 1 But Mr. Clift, like Cuvier, overlooked the pre-

sence of a coat of ' cement,' which is developed in such

thickness in one of the species {M. Elephanto'ides) as to be of

functional importance ; and his two nominal species include

teeth which appear to belong to several distinct forms.

The next accession to the species of Mastodon was made
in 1828, by Croizet and Jobert, who described certain fossil

teeth and jaws from Auvergne, under the name of M. Arver-

nensis.^ The specimens were chiefly jaw fragments, derived

from very young animals, and the species was characterized

by these palseontologists, as distinguished from the true

M. angiistidens of Cuvier, by the presence of a well-developed

front and back 'talon' in each of the molars, and by the

greater complexity in the composition of the crown ridges,

which are irregularly subdivided into aggregations of small

warty cones.

The observations of Croizet and Jobert were correct, so

far as they went, and to them assuredly belongs the merit of

havmg first recognised the distinctness of this much-disputed

species, which is most frequently met with in authors under

the name applied to it by Kaup of M. longirostris.^ But the

most essential distinctive character escaped their notice. In

the year following the publication of their work, Hermann von

' Clift, Geol. Trans. 2iicl Ser. vol. ii. was subsequently corrected in the pub-

p_ 3g9_ lished plates of the Fauna Antiq. Si v.,

2 Croizet et Jobert, ' Eecherch. sur les where %I. longirostris and M. Arvernensis

Oss. Foss. du Depart, du Puy-de-D6me,' are shown to be distinct.' See also memoir

1828, p. 133. on Mastodon in vol. ii.

' MS. Note hy D,\ F. ' This mistake
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Meyer described tinder the same name a fragment of the

npper jaw of a young mastodon, from the celebrated deposit

of Eppelsheim, containing the three first molars in situ}

After considering the characters indicated by Croizet and
Jobert, he states that M. Arvernensis is distinguished from
M. maximus (M. Ohioticus), M. angustidens, and all the other

species then known, by the circumstance that the third

molar in the order of antero-posterior succession has the

crown divided into four ridges, while the same tooth in the

other species presents only three ridges. In a subsequent
memoir, on the fossil remains of G-eorgensmiind,^ von Meyer
figured and described several mastodontine grinders, which
he referred to the true M. angustidens of Cuvier, and which
confirmed the constancy of the differential character between
that species and M. Arvernensis, in the numerical division

and form of the crown ridges, as pointed out by him in his

previous memoir. This was the first stej) towards a satis-

factory determination of the species, as distinct from M.
angustidens ; and a great mass of additional materials, con-

firming the same inference, was soon aftei-wards brought to

light by Dr. Kaup ; but, in the interim, new observations, of

great interest, were made upon the mastodon of ISTorth

America, which gave an entirely different character to the
investigation from this date.

No susj)ieion appears to have been entertained before this

time, that any of the mastodons, more than the existing

elephants, possessed tusks in the lower jaw. Cuvier ex-

pressly af&rms their absence,^ although, as has been observed

by Professor Owen,* he figiu'ed in the original memoir in the
' Annales du Museum,' and in the first edition of the ' Osse-

mens Possiles,' a lower jaw of an adult Mastodon, showing
what appears to be the alveolus of a persistent inferior tusk.

Early in 1830, a memoir by Dr. Godman was read to the

American Philosophical Society,^ upon a mastodontoid lower
jaw, with two small tusks, which he described as character-

izuig a distmct proboscidean genus, under the name of

Tetracaulodon. This jaw belonged to a young animal, and
showed four molars on each side, the anterior two of which
Godman considered to belong to the ' milk,' and the rest to

the permanent series. These teeth resembled, in every
respect, molars of the same size, in other specimens of the

' Hermann von Meyer, ' Uelier Mas-
todon Arvernensis bei Eppelsheim.' Nov.

Act. Acad. Lcop. Carol. Natui'. Curios.

1829. Vol. XV. p. 113.

- Museum Senckenborgianum. Die

fossilen Zahne und Knochen von Geor-

gensmiind, 1834, p. 33, tab. 1 and 3.

" Oss. Foss. torn. i. p. 233.
* Owen, ' Odontography,' p. 619.
^ Godman, ' Americ. Phil. Trans.' New

Ser. vol. iii. p. 478. ' Tetracaulodon
Mastodontoi'deum,'
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lower jaw, which exhibited no vestige of a tusk, and which
were usually considered to belong to M. Oldoticus. Mr. W.
Cooper, in consequence, immediately questioned the accuracy
of Godman's inference, and insisted that the inferior tusks

indicated merely differences dependent on age and probably

sex; that they were possessed by the young animals, but
were shed during the increase of age, the period of their fall

varying with the individual.^ Mr. Titian Peale suggested
that these inferior tusks might be a distinctive mark of yoiing

males.^ Dr. Harlan adopted the same view,^ and referred

to the corneous appendages in several genera of the Rumi-
nantia as analagous distinctive characters between males and
females. JSTotwithstanding the force of these objections. Dr.
Isaac Hays, in 1831, not merely maintained the correctness

of Dr. Godman's opinion regarding the distinctness of Tetra-

caulodon, but attempted to distinguish two additional species

of this nominal genus under the titles of T. Gollinsii and T.

Godmcmi, besides two new North American species of Masto-
don.* The memoir in which these opinions were advanced
is illustrated by an excellent and copious series of figures,

exhibiting the dentition of M. Oliioticus, from a very early to

the adult stage ; and although Dr. Hays has entirely failed

in sustaining the genus Tetracaulodon, or the species which
he proposed, his memoir has served as an important con-
tribution to palaeontology, by showing that the number of

molars developed during life, in M. Oliioticus, sviccessively

.

from behmd, amounts to six. These he has traced from the
first to the last with great care, in the lower jaw, and estab-

lished the position and characters of each by the comparison
of a large number of specimens.

Whilst this discussion was taking place in America, the

discovery was made of a similar structure in a European
Sj^eeies of Mastodon, by Dr. Kaup. This distinguished palae-

ontologist first proved the existence of two deflected and
recurved tusks of large size, in the lower jaw of his colossal

genus DinotJoerium, the teeth of which had been referred by
Cuvier to a gigantic kind of Tapir. Soon afterwards, at

Eppelsheim, in the same arenaceous deposit which had
yielded the Dinotherian remains, he discovered an adult

lower jaw of a species of Mastodon, which presented a re-

markable semi-cylindrical and beak-shaped elongation of the

' "W. Cooper. ' Lyceum of Nat. His-

tory of New York; April 1830 ; 'Silli-

man's Joiirn.' voL xix. p. 159 ; and
Featlierstonhaugli's ' Monthly American
Joiirn. of Geol.' vol. i. p. 158.

2 Titian E. Peale, quoted in Dr.

Hay's Memoir, Amer. Phil. Trans. New
Ser. Tol. iv. p. 318.

' Harlan, ' Med. and Phys. Research,'

p. 25i!
* Hays, loc. cit. pp. 317-337.
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s}Tnpliysis, forming the sheaths of two inferior tusks, while

the molar teeth exhibited the characters attributed by Cuvier

to a portion of the specimens included by him under the

names of M. angustidens. Kaup, after recognising' the struc-

ture, at first adopted Godman's genus for the reception of

his species, which he named T. longirostris;^ but, subse-

quently, in his great work upon the Eppelsheim fossils,^ he
admitted the force of the objections raised by the American
naturahsts against the generic importance of the inferior

tusks in Tetracaulodon, and referred the Eppelsheim fossil to

the genus Mastodon, retaining the same specific name. He
extended the observations made by von Meyer on M. Arver-

nensis, which he considered to be the yomig of M. longirostris.

He traced the dental succession from the earliest to the adult

stage confirming the observations made by Hays on M.
OMoticus, by showing that six molars are developed in the

Eui'opean species during life, in antero-posterior succession.

Kaup also detected the presence of an upper premolar,

situated as a germ above the second deciduous grinder, in a
young specimen of M. longirostris, corroborating the inference

drawn by Cuvier from the Dax specimen of M. angustidens

;

but he considered this tooth as the normal successor of the

first milk molar, the second of the series being the tooth

which it specially replaces. Dr. Kaup, in the first instance,

took a peculiar view of the afiinities and systematic relations

of his most remarkable genus DinotheriuTn ; but he has since

come round to the opinion advanced by other observers,

that it was a true pachydermatous form,^ closely allied to

Mastodon.

The discussion respecting Tetracaulodon, which had been
suspended in America, was renewed in England on the

occasion of Koch's public exhibition of the entire skeleton,

and other remains of the North American Mastodon, in

London, during 1841. The ingenious exhibitor contrived a
fanciful reconstruction of the skeleton inconsistent with the
principles of animal mechanics. The huge tusks, instead of

being placed with their points directed upwards, as in the
elephant, or downwards, as had been formerly suggested by
Mr. Rembrandt Peale,* were spread out horizontally with
diverging curves, so as to resemble two great sickles. Other
corresponding extravagancies were exhibited in the apposi-

tion of the limbs, and for the grotesque form so constructed,

Mr. Koch proposed a distinct generic place, under the desig-

> Isis, 1832, p. 628.
^ Ossemens Fossiles de Darmstadt,

1835, part iv. pp. 65-89.

3 Akten der Urwelt, 1841.
* Cuv. Oss. Foss. torn. i. p. 239.
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nation of Missourium.^ Professor Owen, on this occasion,

reviewed the whole of the evidence respecting Tetraccmlodon,

and, in a masterly communication to the Geological Society,

extended the objections urged by the American naturalists, by
numerous and forcible analogies drawn from the dentition of
the Dugong and ISTarwahl, besides some of the ordinary
Pachydermata.^ He arrived at the conclusion that the
Mastodontoid animals of North America are aU strictly refer-

able to a single species, which ' has two lower tusks origi-

nally in both sexes, and retains the right lower tusk only in

the adult male.' Dr. Grant entered upon an elaborate in-

vestigation of the same subject soon afterwards, and was led

to very different results.^ He divides the proboscidean
pachydermata into four genera, Elephas, Mastodon, Tetracau-
lodon, and Dinotherium, to each of which he attributes a
different dental formula. He admits thirteen species of
Mastodon, and discriminates six species of Tetracaulodon
among the mastodontoid animals of North America. Mr. A.
Nasmyth adopted similar views, from a minute microscopical
examination of the structure of the tusks in these extinct

animals ;^ but the importance of the differential marks indi-

cated by Dr. Grant and Mr. Nasmyth has not been admitted
by subsequent observers, as characterizing more than indi-

vidual and sexual varieties in different animals of the same
species. The generally received opinion at present is that
M. Ohioticus is the only mastodontoid form hitherto met with
in North America.
In the additions to the last edition ofthe 'Ossemens Possiles,'

Cuvier has recorded the discovery of fossil grinders of
mastodon, in the Lignite beds of Koepfnach and Ellg in
Switzerland, which he has referred to his ' Mastodonte a
dents etroites.'^ Some of these remains have been described
by Schinz as indicating a distinct species for which he has
proposed the name of M. Turicensis.^ M. de BlainviUe refers

them to M. Tapiro'ides, as defined in the ' Osteographie.'

' Koch has lately published a sepa-

rate memoir, in which the Missourium
is figured and perpetuated with all its

original exaggeration. He has given it

the appropriate specific name of M. the-

ristocaulodon the tusks being invested

with the functions of a sort of scythe.

—

A. C. Koch, ' Die Eiesenthiere der Ur-
welt oder das neu entdeckte Missourium
theristocaulodon und die Mastodonten
im Allgemeinen und Besondern.' Berlin,

1845.
^ Owen, ' Proceedings of the Geol.

Soc' Feb. 1842; vol. iii. p. 669 ;
' Eeport

on the Missourium.
' Grant, loc. cit. June 1842, p. 770,

' On the Structure and History of the
Mastodontoid Animals of North Ame-
rica.'

* Nasmyth, loc. cit. June 1842, p. 775,
' On the Minute Structure of the Tusks
of Extinct Mastodontoid Animals.'

5 Oss. Poss. 8vo. edit. 1834, tom. ii.

p. 366.
^ Schinz, quoted in von Meyer's ' Pa-

Iseologica,' 1832, p. 72, and in Bronn's
' Jahrlsuch ' of 1839, p. 2 ; mentioned in

Jameson's Edin. New Phil. Jour. vol. v.

1828, p. 273, as a communication to the

Helvetic Soc. of Nat. Hist, in August,

1837.
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Two species of Mastodon have been proposed by Eidiwald,

from remains found in Poland, under tlie names of M. Podo-

licus^ and M. intermedius f the former of which appears to be

founded on a disguised fragment of the lower jaw of Dino-

therium giganteum, and the evidence adduced in support of

the latter is insufficient as yet to establish its si^ecific inde-

pendence. M. de Blainville refers it to M. Tapiro'ides.^

One of the authors has described some of the remains of a

typical species of Mastodon, fi-om the tertiary deposits of

India, under the name of M. Sivalensis,^ a detailed account

of which will be given in this work.

Professor Owen has proposed the provisional name of if.

Australis,^ for a form which rests upon a solitary specimen,

brought from Australia. We shall have occasion to refer to

this specimen in the sequel.

The grounds upon which Cuvier technically rested his

generic distinction between Mastodon and Eleplms having

been invalidated by the discovery of the species named M.
Eleplmnto'ides by Clift, it became necessary for systematic

authors either to luiite them under a single generic name, or

to devise other diagnostic characters for their separation.

Bronn, in his ' Letha3a,' gives an elaborate definition of the

two genera, founded upon the observations of his country-

men, Kaup and von Meyer, on the European species, and of

the American naturalists upon M. Ohioticus. He charac-

terizes Mastodon'' by inferior tusks ; by the presence simul-

taneously of a greater number of grinders in each jaw ; and
by the expulsion of the anterior tooth in the young animal

by a vertically succeeding premolar. The distinctive charac-

ters of Eleplias he defioies to be, the absence of inferior tusks

;

a less number of more complex grinders at one time in the

jaws ; and the uniform antero-posterior succession of the

whole series of molars without a vertical premolar. M. de

Blainville, in his great work,^ has given the most full and
detailed account of the sjoecies of both genera, that has
appeared since the publication of the ' Ossemens Possiles,'

and has endeavoured, by original observation and by the col-

lation of information drawn from every accessible source, to

make his memoir a monog-raph of the subject, brought up to

the state of our knowledge at the pi-esent day. Having
satisfactorily proved that the number of molar teeth, deve-

• Vide siipra, note, p. 45.

2 Eicliwald, 'Zoologia Special.' 1831,

vol. iii. p. 361.
3 Ost^ograpliie, ' Des Elephants,' p.

259.
* Journ. A£iat. Soc. of Bcng. vol. v.

p. 294.
^ Ann. of Nat. Hist. xiv. 1844, p. 296.
" Lethsea Geognostica, 1838, Band ii.

pp. 1233-1240.
' Osteogi-aphie, ' Des Elephants,' Fas-
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loped in antero-posterior succession in the elephant does

not differ from that of the mastodon, as had been previously

supposed, he insists that the characters presented by the

number as well as by the form of all the parts of the skeleton

are alike in both ; that the separate bones are so precisely

similar that, when met with detached, it is exceedingly diffi-

cult to decide whether they belong to mastodon or to ele-

phant ; that, as regards the structure of the teeth, there is a
series of intermediate gradations forming a passage from the

one genus into the other; and that the observed differences

in these organs are systematically of no greater signification

than as indicative of the kind of vegetable food upon which
the several species subsisted.' Guided by these views, M.
de Blainville has abandoned Cuvier's genus of Mastodon,
and, like the earlier observers, he has united it with the

elephant, under the common generic name of Elephas, of

which he forms two sections, Lamellidontes and Mastoclontes.

The former includes the elephants proper, viz. the two existing

species, with JE. primigenius doubtfully admitted as a distinct

form, and E. latidens, under which name he unites the two
species M. Elephanto'ides and M. latidens, described by Clift.

Of the second section, comprising the typical mastodons, M.
de Blainville admits only foiir species, viz. E. {Mast.) OMoticus,

E. angustidens, E. Andium, and E. Tapiro'ides, together with
M. Sivalensis as a doubtfully established species. M. de
Blainville's work is illustrated with an admirable series of

representations of the osteology and dentition of the different

species, and he has made a valuable contribution to the
palaeontology of the Proboscidea, by defining the character
of M. Andium, which was distributed among several nominal
species by Cuvier. He has also thrown considerable light on
M. Tapiro'ides, by means of the materials collected by M.
Lartet, in the South of France, which he has combined
under this specific name with remains derived from diffe-

rent parts of Europe. But there are weighty objections to
the rest of the details of this portion of the ' Osteographie.'
Although the consideration of the teeth is of paramount
importance in every question connected with zoological
arrangement, it is to be remarked that M. de Blainville has
nowhere adverted to the occurrence of premolars in the
upper jaw of certain species of mastodon, the presence of
which—first observed by Cuvier in M. angustidens—has
been clearly established by Kaup in the young of M. longiros-

tris. The author of the ' Osteographie ' describes them as

' Loc. cit. p. 2.

VOL. I. p
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equally wanting in the mastodons and in the true elephants.

With respect to the species, while M. de Blainville has judi-

ciously rejected a great many of the nominal forms which
have been proposed on slender grounds, he appears in other

cases to have pushed this numerical reduction too far, and to

have mixed up under the same name species which are essen-

tially distinct. This remark applies especially to the Indian
fossil forms, three or four of which are combined under E.
latidens ; and to the European M. angusticlens, which, as

defined and illustrated in the ' Osteographie,' includes two
sej^arate species.

Professor Owen has been engaged upon the same subject,

contemporaneously with M. de Blainville. In addition to

the memoir upon the North American mastodon previously

referred to, oui- eminent countryman has discussed the syste-

matic relations of Elephas and Mastodon, in his ' British

Fossil Mammalia,' and in his very valuable work upon the

teeth, lately published. In the latter work he has shown,
for the first time, that the molar teeth of the elephants and
mastodons, while they agree with each other, form no excep-

tion from the normal division into sets presented by the

ordinary Pachydermata,' and that the apparent anomaly in

the order of their succession arises from the partial or total

suppression of the successional series of premolars. In the
former work, after describing the differences in the form of

the teeth of the two genera, he adds :

—

' A more important difference presents itself when the
teeth of the typical species of mastodon are compared with
those of the elephants, in reference to their structure. The
dentme, or principal substance of the crown of the tooth,

is covered by a very thick coat of dense and brittle enamel

;

a thin coat of cement is continued from the fangs upon the
crown of the tooth, but this third substance does not fill up
the interspaces of the division of the crown, as in the ele-

phant. Such, at least, is the character of the molar teeth of

the first discovered species of mastodon, which Cuvier has
termed Mastodon giganteus and M. angustidens. Fossil remains
of proboscideans have siibsequently been discovered, princi-

pally in the tertiary deposits of Asia, in which the number
and depth of the clefts of the crown of the molar teeth, and
the thickness of the intervening cement, are so much in-

creased as to establish transitional characters between the
lamello-tuberculate teeth of elephants and the mammillated
molars of the typical mastodons ; showing that the charac-

ters deducible from the molar teeth are rather the distin-

' Supra, p. 51.
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guishing marks of species than of genera, in the gigantic

proboscidean family of mammalian quadrupeds.
' Two dental characters, however, exist, though hitherto, I

believe, unnoticed as such,^ which distingviish, in a well-

marked and unequivocal manner, the genus Mastodon from
the genus Elephas. The first is the presence of two tusks

in the lower jaw of both sexes of the Mastodon, one or both
of which are retained in the male, and acquire a sufficiently

conspicuous size, although small in proportion to the upper
tusks, while both are early shed in the female. The second
character is equally decisive ; it is the displacement of the
first and second molars in the vertical direction, by a tooth

of a simpler form than the second, a true dent de remplace-

ment, developed above the deciduous teeth in the upper,

and below them in the under jaw.

before the publication of part vi. of the

'British Fossil Mammalia.' Bronn's
elaborate definition of the genus Masto-
don begins with these words:—'The
genus Mastodon (of which entire skele-

tons possessing even, as it seems, the

hyoid bone and stomach, have been found
in North America) exhibits in the skull,

in the tusks, in the numljer of toes, and
in all the characters of the skeleton

which admit of an inference as to the
nature of the soft parts, no other generic

difference from Elc2)has, excepting the

sufficiently important ones in the grinders

and lower incisors. The dental formula
3 >

' Manuscript Note by Br. Falconer.—
Professor Owen has preferred a claim

to having first pointed out the infe-

rior tusks and the vertical premolar as

distinctive generic characters between
Mastodon and Elephas. His words are

:

' I first pointed out the inferior tusks,

whether transitory or persistent, as a
well-marked generic character of Masto-
don as contra-distinguished from Elephas
in my "History of British Fossil Mam-
malia" (p. 275); and also defined a
second character, in the displacement of

the first and second molars in the ver-

tical direction by a tooth of simpler form
than the second— a true "dent de rem-
placement," developed above the deci-

duous teeth in the upper and below them
in the under jaw. Both these dental
characters, which are of greater import-
ance than many accepted by modern
zoologists as sufficient demarcations of
existing generic groups of Mammalia,
have been recognized in the Mastodon
giganteus of North America arid in the
Mastodon angustidcns, which is the pre-

vailing species of Europe' (Odonto-
graphj'-, part iii. p. 615. June 18-16).

The passage above referred to in the
' British Fossil Mammalia ' is thus :

—

' Two dental characters, however, exist,

though hitherto, I believe, unnoticed as
such, which distinguish in a well-marked
and unequivocal manner the genus Mas-
todon from the genus Elephas,' &c., as
in the Odontography (British Fos.
Mam. p. 274, part vi. 2 Dec. 1844). But
both of these characters are expressly
mentioned as generic points of distinc-

tion between Mastodon and Elephas by
Dr. Bronn, of Heidelberg, in his ' Le-
thsea,' as far back as 1838, six years

is thus : -f o"
i.
4 The grinders

number : namely,
' 3

appear in a larger

there are present in both jaws from 1 to

4 of them contemporaneously, according
to species and age, which, as in the ele-

phant, are replaced two or three times

;

not, as usual, from below upwards (ver-

tically), but as in the latter, by teeth
which are pushed from back to front

—

excepting, however, the most anterior of
these teeth ' ( Bronn, Lethaea Geog.
Band. ii. p. 1233). Then he defines

Elephas thus :
—

' Essential character,

"0 .' 0" •' 2" teeth
;

viz. a huge tusk in
front, and compound grinders behind ; a
long muscular ti-unk ; five toes before
and behind' (p. 1239). In the continua-
tion, giving the general description, he
adds :

—
' 'The elephant ordinarily has

only two grinders in each jaw at one
time (in advanced age only one, pro-
bably, as in mastodon), which are re-

placed by others, not, as usual, in a ver-

tical, but all in a horizontal direction •

and that not only once, but probably
three or four times,' &c. (p. 1240). In

F2
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' These two dental characters, which are of greater im-

portance than many accepted by modern zoologists as suffi-

cient demarcations of existing groups of mammalia, have

been recognised in the species called Mastodon giganteus,

most common in North America, and in the Mastodon angus-

tidens, which is the prevailing species of Em-ope.'

But the value of these alleged characters, as furnishing

certain distinguishing marks between mastodon and elephant,

is far from being absolute. It will be seen in the sequel that

premolars, instead of being invariably wanting in the ele-

phants, are developed in greater number in one typical fossil

species than they are known to be in any ascertained species

of mastodon {Ele2}has planifrons) ; while, on the other hand,

they do not appear to be constant in every species of the

latter group ; and, although the inferior tusks have been

observed in three species of mastodon, there are other forms

in which they have not yet been detected, even in sjiecimens

of the young animal {Mastodon Sivalensis and M. Elephan-

to'ides of Clift)

.

With respect to the European species, Professor Owen
considers, like M. de Blainville, that M. am-gustidens and M.
longirostris belong to a single form ; and he refers the whole

of the elephantine remains which occur so plentifully in

England, whether in the fluvio-marine crag, or in the super-

ficial drift and gravel, also to a single species, E. primigenius.

He describes the dentition of the Indian species, discovered

by Clift, under the designation of ' Transitional Mastodons.'

We shall now proceed to the special consideration of the

teeth, as the organs which have the greatest share of influ-

ence in determining the modifications in the constru.ction of

the cranium, and in the development of the general form
presented by the different species in the Proboscidea.

a note (p. 1218), Dr. Bronn states that:
' Tetracaulodon, according to Kaup, has
" premolars " in the upper jaw, which are

very similar to the back molars of hip-

popotamus, and are very caducous.' Fur-

ther, in his remarks upoa TdracauJodon

of Godman, after stating that the species

enumerated by Hays were, according to

W. Cooper, Peale, and Harlan, only
' individual varieties in young males of

Mastodon giganteus of different ages,' he

adds, in regard to these inferior tusks :

' Mastodo7i gigantncs, M. avgustidens,

and M. longirostris, do unquestionably

possess such inferior tusks ; the other

species of mastodon occur more rarely,

and we can, therefore, only by analogy

infer their having possessed them also

'

(p. 1233). Bronn appears to have
founded his diagnosis mainly ujMn the

observations of his countrymen, Kaup
and Von Meyer, regarding M. longiros-

tris, Kaup {M. Arvernensis, Von M.).

Nations, as well as individuals, are

jealous on points of discovery. We are

confident that Bronn's remarks must
have escaped the notice of our distin-

guished couutrjTnan when he wrote the

passage in the ' British Fossil Mam-
malia ; ' and that he will concede priority

of observation, on both points, to the

German Palaeontologists.

—

[Ed.]

i
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§ 2. On the Strtjctuee and Foem of the Molar Teeth.

Plates I., II., and III. (F.A.S.)' are intended to represent, by
careful copies of nature, the modifications in structure and form
exhibited by the molar teeth of the Proboscidea ; they show,
in vertical sections, a series of gradations, commencing with
Dinothei'ium and Mastodon Ohioticus at one extremity, and
running through the other species to Elephas primigenius, in

which the greatest deviation ft-om the ordinary form of a
grinding tooth is met with.

Each molar in the Proboscidea,^ as is the case with all other
animals, is developed within a closed membranous sac, called

the capsule, which is lodged in a cavity of the maxillary bone,

and which forms the mould, so to speak, of the tooth. The
exterior of this sac is simple, while its internal surface is

expanded into numerous folds which determine the arrange-
ment of the ' ivory,' ' enamel,' and ' cement,' entering into

the composition of the tooth. Prom the bottom of the sac a
gelatinous mass, the ' pulp nucleus,' is projected upwards,
subdivided into transverse digitated plates or segments, vary-
ing in number, length, and thickness in different species, and
more or less numerous in different molars of the same indivi-

dual, according to the age of the tooth. These ' j)ulp

'

segments are attached only by their base, and attenuate
gradually upwards to their summits, being entirely free from
adhesion, either to the opposite side of the sac or to the
contiguous 'pulp' divisions. The ossification of this 'pulp
nucleus,' by the deposition of calcareous matter within the
cells of its tissue, constitutes the ivory core, or central part of
the tooth, being the substance called ' dentine ' by Professor
Owen.
From the opposite or coronal side of the capsule, other

folds or induphcations are given off, which proceed into the
spaces between the divisions of the ' pulp nucleus.' Their
attachment is continued along the parietes of the sac, so that
on every side, except the base, they envelope the jirocesses of
the ' puip nucleus,' over which they are closely applied, inter-

locking with the latter ; the two sets of processes thus form-
ing productions from the interior of the sac which are opposed
to each other in the manner of salient and re-entering angles.
The ossification of these peripheral folds in a continuous sur-

' Here and in the remaining portion
of this memoir, the letters F.A.S. imply
that the plates referred to are to be
found in the ' Fauna Antiqua Sivalensis.'

"When these letters are not appended,
the plates are those of the present edition

of Dr. Falconer's works.

—

[Ed.]

2 The substance of the four following
paragraphs is cbawn from the admirable
descriptions given by Cuvier in the
Ossemens Fossiles, torn. i. p. 32, and
by Owen in his valuable systematic work
on the teeth, Odontography, p. 649.
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face constitutes tlie ' enamel,' or vitreous shell, wliicli encloses

the ivory core of the crown of the teeth, termiuating abruptly

where the fangs commence.
Exterior to, and following the folds of this ' enamel pulp,'

there is another modification of the internal membrane of the

sac, the ossification of which, during the last stage of the

development of the tooth, constitutes the external ' cortical

layer,' or ' cement,' which, in a crust of greater or less thick-

ness, is continued over the enamel of the crown and down
upon the fangs. In the true elephants this cement substance

completely fills up the hollows between the plates of enamel.

The production of the hard tooth takes place by a process

of calcification, which commences in the summits of the
' ivory pulp ' segments, the solidification extending gradually

downwards along the digital processes, which unite into a

transverse plate ; and these plates, at their base, are combined

so as to form the common body of ivory which occupies the

central mass of the tooth. SimultaneoiTsly with this produc-

tion of the ivory, a similar process of solidification goes on in

the corresponding and continuous portions of the ' enamel
pulp,' forming a shell of enamel which is closely applied to,

and moulded on the form of, the ivory segments and their

digital subdivisions. When the calcification has reached the

common base of ivory, the enamel plates covering the conti-

guous segments of ivory unite along their lines ofjunction in

the bottom of the clefts between the ridges.

The basal mass of the ' pulp nucleus ' is not connected in

a continuous surface with the bottom of the sac, but, as it

were, by pedicles which, after the solidification of the body of

the tooth, elongate and become contracted, with more or less

of subdivision. These pedicles undergo the same process of

calcification, and form the fangs by which the tooth is

implanted in the jaws. The fangs bear a relation to the

divisions and vertical height of the crown, being few, thick,

and more or less distinct in the mastodons, while they are

numerous, slender, and confluent m the elephants.

The three constituent dental substances are structurally

distinguished by very different characters, and their combined
modifications in the molar teeth furnish the best differential

marks for the arrangement of the groups of Mastodon and
Elephas, and for the discrimination of the different species.

The molars of the North American mastodon and of the

existing Indian elephant may be selected as convenient

illustrations of the opposite extremes of form, presented by
these teeth in the ElephantidEe. Taking the last tooth of the

upper jaw as the example ; in the former, the crown is nearly

rectangular in outline, somewhat higher in front than behind,
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the dimensions being about seven inches in length, by four of

width at tjie anterior end. The height of the crown, from the

base of the enamel to the summit of the first ridge {vide

Section, PL VII. fig. 2, or PI. III. fig. 9, P.A.S.), is about

two and a half inches, decreasing a little successively to

the fourth or last principal ridge. The grinding surface is

divided in two directions, viz. longitudinally along the axis

by a narrow cleft, which, as in the hippopotamus and most

other pachydermata, bisects it into nearly equal segments
;

and transversely by four deep open hollows, alternating

with as many trenchant ridges. Each of the lateral divisions

of these ridges is composed of a pair of compressed con-

fluent points ; in the upper molars, the outer division is

more elevated and slopes gradually towards the inner side,

which, although lower, is the most complex in composition,

giving off the ' talons ' and accessory tubercles, which are

more or less developed in different species, the inner

point being commonly the largest. This relation continues

during the wear of the teeth, the inner side being more

worn by the process of trituration than the outer. The

teeth of the lower jaw agree with the upper in the form and

subdivision of the crown ; but the disposition of the lateral

segments is reversed, the inner being higher, and continuing

so during the wear, while the outer are lower, but more com-

plex in composition. The higher and lower portions of the

crowns of the opposed teeth are thus brought to act against

each other, and serve more effectually the triturating function

of the teeth. The plane of the grinding surface is nearly

level from back to front, both in the upper and inferior

grinders. In consequence of the peculiar mode of protrusion

of the teeth from behmd forwards, the crown ridges come
successively into use, commencing with the first, and each of

the lateral divisions is ground down to a rhomboidal disc,

surrounded by a band of thick enamel : as the wear of the

tooth advances, the separate discs unite, forming a wide

transverse depression corresponding to the configuration of

the ivory nucleus, and the shell of enamel which invests it.

The ' cement,' or third dental substance, is very sparingly

developed upon the crovnis of the molars of the North Ame-
rican mastodon, being only distinguishable in a thin layer

under the microscope. It is more abundant upon the fangs.

The anterior ridge is supported by two stout united fangs,

and the three posterior ridges by fangs agreeing with them in

number, but more or less confluent into an irregular hollow cone.

In the existing Indian elephant, the last grinder of the

upper jaw is of a subtriangular rhomboidal form in the vertical

section, widely different from that of the North American
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mastodon. The crown is veryhigh in front, anddeclines rapidly

behind. In a large specimen of this tooth from ^ssam, the
dimensions are upwards of fourteen inches of length by eight

inches of height in front, which is reduced to about one-third
at the last ridge, while the width does not exceed three inches
at the anterior end, from which it narrows gradually behind.
The coronal surface is convex across, and also in the antero-

posterior direction. There is no indication of the longitu-

dinal cleft, which, in the North American and other mas-
todons, bisects the crowns of the molars into lateral seg-

ments. The ridges, which in the first-mentioned species do
not exceed four, are multiplied in the last ujDper grinder of the
Indian elephant to twenty-three or twenty-four thin plates,

which terminate upwards in slender, cylindrical digitations,

hence called Gheirolites by the early palaeontologists, when
found separate. The cement substance enters largely into

the composition of the tooth, being interstratified with the
enamel plates in a layer which also envelopes the entire body
of the tooth. The fangs are slender and numerous, bearing
a relation to the lamellse, but they are confluent into large
hollow groups, which are of inconsiderable length, as the
tooth is held firm in the jaw by a large poi'tion of the crown
being imbedded in the alveolus. Instead of being protruded

_

in a nearly horizontal direction, as in the North American
mastodon, the teeth move forwards in the arc of a circle ; the
anterior plates in the upper grinders are inclined forwards,

and by the process of wear they are ground down, so that the
front part of the tooth is trmieated obliquely, as shown in

(PL V.fig. 2 (PL I.fig.2, and PL YII. fig. 4, F.A.S.), long before

the posterior lamellse come into use. The plane of detrition

makes a large angle with the unworn plane of the crown,
and in the uj)per grinders it slopes from the inside outwards,
being the reverse ofwhat takes place in the mastodons. In the
lower jaw the crown of the last molar is concave from behind
forwards, and convex across ; the grinding plates, especially

towards the posterior end, recline backwards, and the plane
of wear, which is concave, slopes from the outside inwards,
bearing a reversed relation to that of the upper jaw. The side

of the jaw to which the teeth belong is readily distinguished
by these characters, and by the circumstance that the upper
grinders are convex on the outer, and concave on the inner
side, the reverse taking place in the grinders of the lower
jaw. The last inferior molar attains a length of fifteen

inches, and presents occasionally as many as twenty-six or
twenty-seven constituent plates in the largest sized indi-

viduals of the Indian elephant.

When the teeth come into use, the digitated stimmits of

i
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the anterior ridges are first ground down into circular rings

of enamel enclosing a pit of ivory ; these rings then unite

into oval groups (PL VII. fig. 4 a, F.A.S.) ; and as the wear

descends below their point of separation, the smaller discs

disappear in a common transverse band which is bounded by

a projecting edge, or machwris of enamel. These edges, which

represent a transverse section of the enamel plates, either run

across in straight and parallel lines, or they are minutely

crimped and undulated, or dilated into round loops, or angu-

lar expansions in the middle of the ridge : such modifications

holding with great constancy in the different sj^ecies, and

yielding the characters by which they are most readily dis-

tinguished. The three constituent dental substances being

of unequal hardness, are worn unequally by the process of

trituration ; the hard enamel projects above the ivory, and the

softer cement wears more quickly than either. The grinding

plane of the tooth thus presents, throughout its period of

duration, a surface highly organized by natural inequalities,

to serve a constant tritiirating purpose. As the anterior

lamellae are worn down, the corresponding fangs are gradu-

ally absorbed.

Between these extremes, furnished by the North American
mastodon and the existing Indian elephant, there is a series

of intermediate forms, which establishes an almost unbroken

passage from the one into the other.

Fig. 1, PL IV. (fig. 6 a, PL II., P.A.S.^) represents a vertical

and longitudinal section of the last upper molar of an Indian

fossil species, which we have named Elephas insignis in this

work. It is selected as furnishing the best illustration of the

intermediate type of a proboscidean molar tooth, from which
those of the other species diverge in opposite directions. It

is in the most favourable state of age and use for showing

the characters, the four anterior ridges being affected by
wear, and the six posterior ridges entire, while the fangs are

fully developed, their mode of implantation in the jaw being

distinctly shown. The tooth is convex from back to front,

in the outline of the crown. The white mass in the centre

represents the body of ivory, which is projected upwards in

ten angular lobes terminating in a sharp edge. The height

of these lobes does not much exceed the width of their base,

and closely applied over them is seen a thick layer of enamel,

reflected up and down in a continuous zig-zag plate. The
interspaces of the five posterior ridges of enamel are com-
pletely filled up by a mass of cement, or ' cortical,' much
exceeding the enamel in thickness, and in quantity in nearly

as great an amount of development as the ivory core of the

» See note, p. 79.—[Ed.]
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ridge. Tliis tooth belongs to one of the forms which ha,ve

been iuchided under the name of Mast. Elephanto'ides, by Mr.
Clift, and which Professor Owen names ' Transitional Mas-
todons.' It is import.ant to observe the characters presented

by the cement in this case, as its supposed absence or presence

in the molar teeth was the princij)al character upon which
Cuvier rested his generic distinction between Mastodon and
Elephant. Professor Owen, in his ' OdontogTaphy,' states, in

regard to the teeth of this species, that ' the intersj^aces are not

filled with cement, as in the true elephant : only a thin layer

of that substance is continued vipon the unworn enamel, as

in the true mastodons.' ' But this statement must be received

with some modification. [Fig. 7, PI. YI., P.A.S., represents a
portion of the same section drawn to the natural size, and
comprising the sixth and seventh ridges. The cement
exhibits an appearance of lamination, of which from nine to

eleven layers may be counted, and is developed in as great a
qua,ntity as the intervals between the ridges could admit of.]

The foiu- anterior ridges have been well used, so that the two
first are worn down to a common disc, from which the enamel
has disappeared ; and the cement of the four anterior hollows,

being the softest of the tooth substances, has been completely,

or partially, worn away by the same process of detrition.
,

The dark granulated shade below the portion of the ivory

nucleus which sustains the five posterior ridges indicates, in

the figure (PL lY. fig. 1), the hollow of their common poste-

rior fang, which is occupied in the fossil by a core of sand-
stone ; the same matrix also fills the cells of the maxillary

bone. The anterior simple fang is shown in the section, of

much smaller size. This tooth measures 10"3 inches in length.

Fig. 6 h, P.A.S., represents a similar section of the anterior

portion of an adult tooth of the lower jaw of the same species.

In this ulstance the two front ridges only have been touched
by wear. Instead of being convex, the common curve of the
crown is slightly concave. The ivory, enamel, and cement
present the same characters as in the upper molar, except
that the cement in the interspaces is less considerable in

quantity, although sufficiently abundant to indicate that it

was functionally serviceable in the grinding operation of the
tooth. The posterior part of the basal portion of the pulp
nucleus had not yet completed the stage of calcification, its

place being occupied in the fossil by a nest of calcareous
crystals, bounded in the figure by the undulated line. The
figure shows also a portion comprising the two last ridges of

the preceding molar, with then- common fang implanted in

the lower jaw.
' Odontography, p. 62-t.





DESCEIPTION OF PLATE IV.

Elephas insignis, Elephas planifeons, and Elephas

Apkicanus.

Vertical longitudinal sections of teeth of Elephas insignis,

E. planifrons, and E. Africanus. Copied from drawings by

Mr. Eord in Plate II. of tlie Eauna Antiqua Sivalensis ; one-

third of the natural size.

Fig. 1. Is a section of the last upper molar of Elephas insignis, copied

from Plate II., fig. 6 a, of the Faima Antiq. Siv. The specimen

is in the British Museum. (See page 73.)

Fig. 2. Is a section of the penultimate upper molar of Elephas plani-

frons, copied from Plate XL, fig. 5 a, of the F. A. S. The

specimen is in the British Museum. (See page 75.)

Fig. 3. Is a section of the penultimate upper molar of Elephas Ajri-

canus, copied from Plate II., fig. 4 a, of the F. A. S. (See

page 75.)
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The next serial modification in tlie disposition of the

three dental substances, and in the consequent form of the
teeth, is exhibited (in fig. 5 a of the same plate, F.A.S.) in

Plate IV. fig. 2, which represents a section of the penultimate
upper molar of another Indian fossil species, which we have
named E. planifrons. This tooth shows nine ridges, the
three anterior of which alone have been in use, the two first

being worn down to a single disc of ivory. The common
nucleus of this substance is of less thickness than in the
corresponding tooth of E. insignis, and the divisions which
are contmued upwards from it into the centre of the ridges

are more elongated, with a narrower base, forming irregular-

shaped wedges. The layer of enamel is dimuiished in thick-

ness and is less uniform in outline, and the surface in contact

with the cement shows a feathered or ragged edge, indicating-

superficial inequalities for the firmer cohesion of this latter

substance. The enamel is reflected over the ridges of ivory,

and down into the hollows zig-zag wise, exactly as in fig. 1,

the principal difference being that the ridges are narrower,
with a greater vertical height. The cement substance attains

its maximtim of development in this species, completely
filling up the wide interspaces of the ridges, over which it is

continued in a thick mass. This tooth measures 8" 7 inches
in length.

,
Fig. 5 b, F.A.S. , represents a corresponding section of a

portion of the last molar of tlie lower jaw of the same species,

comprising nine ridges. This tooth had been longer in use
than that of the upper jaw, and all the ridges are more or
less worn, except the two last. It presents the same general
characters exhibited by fig. 5 a (PI. IV. fig. 2), in the elongated
cuneiform ivory ridges, unequal enamel, and abundant cement,
the differences being merely stich as constantly hold between
molars of the upper and lower jaws and of different ages, in
the same species.

The existing African elephant furnishes another link in the
chain of modifications presented by the molars in this family.
Plate IV. fig. 3 (PI. II. fig. 4a, F.A.S.') shows a section of the
penultimate grinder of the upper jaw of this species, which
is composed of nine principal divisions and a subordinate
' talon ' ridge, the four anterior of which are partly worn, the
rest being entire. The elongation of the ivory segments,
which commences in E. planifrons, is carried here to a much
greater extent. The segments are produced into long narrow
wedge-shaped plates, the height of which is many times

' We are indebted to the kindness of

Mr. Charles Stokes for the specimens
which have yielded the sections 4 a and

4 b (PL II. E.A.S.) of the African ele-

phant, the teeth of this species being com-
paratively rare in English collections.
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greater than the width of their base. The interspaces of the
plates are proportionally deep and filled up with a copious
mass of cement, which completely envelopes the tooth. The
quantity of this substance is measured by the projportion

which it bears to the other dental materials, and it is seen to

be thicker than the ivory plates. The layer of enamel is

reflected over the ridges and down upon the hollows, as in

jE/. insignis, but it is much thinner, and the attenuation is

proportioned to the elongation of the plates. The common
basal mass of ivory is greatly reduced in quantity, if com-
pared either with the sections of E. insignis, fig. 1, or of
E. planifrons, fig. 2, there being little more of this substance
than is sufiicient to establish acommon connection between the
bases of the segments, and a foundation for the offset of the
fangs, which are numerous. The vertical height of the tooth
is considerably greater than that of either of the two other
described sjDecies. The tooth measm-es 8-7 inches in length.

Fig. 4 I, PL II., r.A.S., represents a pentiltimate molar of

the lower jaw of the same species in vertical section. Like
that of the upper jaw, it is composed of nine cuneiform plates.

This tooth had been a long time in use, all the jplates except
the last being affected by wear. The anterior part of the
crown has been ground down to nearly one-third of its original

height, so that the enamel divisions between the two anterior

ivory plates have disappeared, and the latter are confluent

into a common mass. It is not, therefore, in the condition

best adapted to show the characters presented by a good
section ; but it indicates sufiiciently the correspondence of
the lower with the ujjper molars, in the disposition, form,

and relative proportion of the ivory, enamel, and cement
substances. It bears a very close resemblance to the section

of the lower molar of E. ]}lanifrons, fig. 5 h, keejDing in mind
that the latter is taken from an older and larger tooth.

They exhibit the same kind of wedge-shaped ivory plates, a
similar amount of cement in the interspaces, and an analogous
thickness of enamel. The resemblance between the lower, in

these instances, is greater than between the corresponding

upper molars of the two species. This specimen measures
7*2 inches in length.

If the eye is carried along these sections in succession, it

will be readily perceived that they constitute a series of

gradations in form conducted from E. insignis to E. Afrieanus,

through E. planifrons. The modifications are effected by the

elongation and thinning of the ridge-plates, with a corres-

ponding increase in the depth of the hollows, and in the

vertical height of the teeth ; by a diminution of the basal

mass of ivory ; by a greater number of divisions in the same

.1!
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extent of tooth surface, and a gradual diminution in the

thickness of the layer of enamel. Plate V. represents another

succession of links which, in like manner, conduct us from
the African elephant on to the extremity of the series in

E, primigenius.

Fig. 1 of PI. V. (or fig. 3 a of PL I., F.A.S.) shows a section

of the penultimate upper molar of an undescribed Indian

fossil species, named E. Hysudricus in this work. The tooth

is in the middle state of wear, eleven of the thirteen plates of

which it is composed having been in use, and the two anterior

ridges being worn out. The same vertical disposition of

ivory, enamel, and cement is presented as in the African

elej)hant, but the plates are thinner and a greater number of

them is included in the same length, nine or ten plates in

the latter being developed in the space occupied by thirteen

or fourteen plates in the equivalent teeth of E. Hysudricus.

The plates are also more vertical, the interspaces occupied by
the cement are wider in general than the ivory plates which
represent very attenuated wedges. The layer of enamel is

proportionally thicker than in the African elephant, approach-
ing, in this respect, the teeth of E. planifrons, PI. IV. fig. 2.

The vertical height of the tooth is comparatively less in this

specimen than in the African species, the difference being
compensated by a greater development of the basal mass of

ivory. This specimen measures 7*7 inches in length.

A portion of the last molar of the lower jaw of this

species is shown in vertical section in fig. 3 b (PL I., F.A.S. ),

comprising about fifteen plates. The entire tooth, which is

seen in figures 12 and 12 a of PL YII., F.A.S. , in situ in

the jaw, is more elongated, and includes a greater number
of divisions than is usual in the last inferior grinder of

E. Hysudricus. The same general character, in the disj)Osi-

tion and relative proportion of the ivory, enamel, and
cement, is exhibited as in the upper molar, PL V. fig. 1,

bearing in mind that the latter is a younger and conse-
quently smaller tooth. The laj^er of enamel, however, is

thinner than in the upper molar, owing to the unusually
large number of developed plates. The ivory segments
are curved backwards near their base, and the apices

of the posterior plates lean towards the front of the tooth,

a disposition which is still more strongly exhibited
in the lower teeth of the existing Indian elephant. The
grantilated dark shade, loelow the undiilated outline of the
ivory, indicates a core of sandstone, which occupies the j^lace

of the unossified part of the pulp nucleus and of the unde-
veloped fangs. Both specimens, oa and oh, PL L, F.A.S.,

are implanted in portions of the jaws.
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Tlie existing Asiatic elephant, E. Indicus, furuislies the

next modification represented in this plate. Fig. 2, PI. V. (or

fig. 2 a, PI. I., r.A.S.), shows a section of the penultimate

upper molar of this species. The gradual attenuation of the

plates, successively exhibited from E. insignis to E. Hysudricus,

is here carried to excess, eighteen of these divisions being com-
prised within the space occupied by about nine in the

equivalent tooth of the African species. They are produced
verticaUy in the same proj^ortion, the height of the middle

plate beuig about three-fourths of the entii-e length of the

tooth ; they, in fact, represent parallel perpendicular lamellae,

of nearly uniform thickness from the base to the apex,

interstratified with layers of cement of nearly the same
thickness. The layer of enamel is attenuated into a thin

transversely undulated brittle plate, the surface of which is

deeply wrinkled with striae, for the firm cohesion of the

cement. The general character of the section is a pectinated

arrangement of the lobes like the teeth of a comb,, which
conti'asts strongly with the chevi'on-formed ridges of E.

insignis, and the cimeiform plates of E.planifrons. The mass
of ivory at the base of the tooth is much thiimer than in the

corresponding molar of E. Hysudricus, bearing but a very

slender proj)ortion to the height of the tooth ; and numerous
small and distinct fangs are given off from its inferior edge.

This tooth had been some time in use, the anterior part of

the crown being worn off as far as the ninth plate. The plane

of the truncated portion is very oblique, being inclined

nearly at a right angle to the coronal surface of the unworn
portion. This specimen is 8*2 inches in length.

Fig. 2 b, PI. I., r.A.S., rej)resents the section of a very fine

sj)ecimen of the last inferior molar of the existing Indian
elej)hant of Assam, from the collection at the India House.
It is an miusually large specimen, showing as many as

twenty-seven plates, the anterioi* twelve of which have been
in use. Precisely the same disposition of the dental sub-

stances is obsei-ved in this case as in the upper grinder, and
they are developed in the same relative proportions. The
vertical height of the plates is still greater than in the cor-

responding lower molar of E. Hysudricus. The upper surface

is concave, and the under very convex. The anterior plates

are nearly vei-tical, while the posterior gradually slope back-
wards till they become almost horizontal in the hmdmost
portion, with a eoiTesponding gradual diminution in their

heio'ht. This is a mechanical arrano-ement arisinsr from thea Oct
contracted diameter of the posterior part of the dental canal,

in which the back part of the tooth is developed, close under
the condyle, the plates being disposed so as to occupy the





DESCEIPTION OF PLATE V.

Elephas Htsudeicus, Elephas Tndicus, aND Elephas

primigenius.

Vertical longitudinal sections of teeth of Elep.ris Hysu-

dricus, E. IncUcus, and E. primigenius. Copied from drawings

by Mr. Eord in Plate I. of the Fauna Antiqua Siyalensis
;

one-third of the natural size.

Fig. 1. Is a section of the penultimate upper molar of Elephas Hysu-

dricus, copied from Plate I., fig. 3 a, of the Fauna Antiq. Siv,

The specimen is in the British Museum. (See page 77.)

Fig. 2. Is a section of the penultimate upper molar of the existing Indian

Elephant, Elephas Indicus, copied from Plate I., fig. 2 a, of the

F. A. S. (See page 78.)

Fig. 3. Is a section of the last upper molar of the Mammoth, Elephas

primigenius, copied from Plate I., fig. 1, of the F. A. S. The

specimen is in the British Museum. (See page 79.)
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least vertical space. The basal mass of ivory between the

plates and the fangs is reduced to a small quantity. This

tooth measures 15^ inches long in a straight line.'

rig. 3, PL V. (or fig. 1, PI. I., r.A.S.), represents a section

of the last iTpper molar of E. primigenius, from an English
specimen in the Museum of the Geological Society, found
near Kingsland. We arrive here at the last link in the

chain of modifications, exhibited by the molar of the typical

elephants. The section bears a close resemblance to that of

the corresponding tooth of the Indian elephant, but the

ivory segments are more vertical, thinner, and more approxi-

mated, there being about twenty-two plates in the space

occupied by eighteen or nineteen in the latter ; and the layer

of enamel is still more reduced in thickness. The disposition

of the plates presents the extreme degree of ' pectination

'

seen in the molars of any known species of elephant. The
differences observable in the vertical section are, however, so

inconsiderable, that, if regarded in this light merely, the
mammoth and the Indian elephant might j)ass for the same
species. But when the grinding surface of the crovsais of

their molars is examined, the transverse plates of enamel in

the Indian elephant are seen to be thicker and very closely

undulated, with the flexures deeply vn-inkled for the attach-

ment of the stratum of cement ; while in the mammoth the
crowns of the teeth are broader, the enamel plates are thinner

and less undulated, so much so that they are frequently

described as being transverse and straight. Such at least

is the character of the typical form of grinder in E. primi-
genius. This tooth measures ten inches in length, being
considerably under the size attained by the largest specimens
of the mammoth. It has not been deemed necessary to give

a figure of the section of an inferior molar, which differs in

no respect from the upper, more than in the case of the
existing Indian species.

These are the principal modifications in the construction

of the teeth of the elephants. Although, at first sight, the
molars of E. insignis and E. primigenius appear to be very
different, the other intermediate forms constitute a series

which establishes a passage between them. The species

have been traced in a retrograde order, from the simpler to

the more complex forms, with the object of making the
descriptions more intelligible. It is interesting here to

observe how the. existing species are intercalated : the serial

' The artist has drawn this figure re-

versed, as compared with the other sec-

tions, tlie worn end of the tooth being

to the right. The same remarli applies to

fig. 6 rt of PL II., P.A.S. In PL I., P.A.S.,

tlie Indian elephant has been named in

the reference E. Asiaticus (Blum.) instead

of E. Indiciis.
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order of structural deyelopment iii the teeth, does not cori'e-

spond with the order of succession of the species in time.

The extmct mammoth exhibits the greatest anaount of com-
plexity, constituting the terminal link of the chain ; and next

follows the existing Indian elephant, interposed between two
fossil species. In like manner, the existing Aft-ican elephant

is placed between two extinct species, E. Hysudricus and
E. planifrons. The figured sections include only the prin-

cipal forms requisite to establish the passage. Another
extinct Indian species, E. Namadicus (to be described in the

sequel), which is closely alHed to the existing Indian form,

comes between it and E. Hysudricus, together with a European
fossil species, which we believe to be distinct from the mam-
moth ; and the gap between the existing African elephant

and E. planifrons is filled uj) by another well-marked
European fossil species, E.priscus (?), PL XIY. fig. 7, F.A.S.,

which is closely allied to the former. This species will also

be noticed in a subsequent page.

We shall now revert to E. insignis, and endeavour to trace

the forms which diverge from it in an opposite direction

through the mastodons, the tendency in this series being to-

wards a greater simplicity in the construction of the grinders,

and a reduction in the number of coronal segments.

Fig. 1, PI. YI. (or fig. 7 a, PL III., F.A.S.), represents a sec-

tion of the last ujiper molar of an undescribed Indian fossil

species, named E. Ganesa, in this work. The crown consists

of ten pi'incij)al ridges, with a subordinate 'talon' ridge in

front and behind. The anterior seven ridges have their

summits worn, the two in front being ground down to the

common base of ivory, the tooth having been a considerable

time in use. A small portion is broken off at the anterior

end. The disposition and relative proportions of the ivory,

enamel, and cement, bear the closest resemblance to those of

the corresponding tooth of E. insiynis (Plate IV. fig. 1), and
the number of ridges agrees. The section presents the same
chevron-formed character in the ridges, but the interspaces

are narrower, the cement is in less quantity, and the layer of

enamel is thicker. The common grinding sui'face of the

crown is also less convex. But these differences are so

inconsiderable, when taken into account with the range of

variation through which the molars run, that they are practi-

cally insufficient for the discrimination of the two species.

To guard against error, the sections have been taken in both

instances from specimens consisting of the palate with a

double line of teeth ; and, notwithstanding that the molars

agree so closely, the crania are remarkably different in the

two forms ; that oiE. insignis, PL XV., F.A.S. , being singidarly



ELEPHANT AND MASTODOX. «1

modified so as to bear an analogy to the cranium ofDmotherium
giganteum ; while the head of E. Ganesa does not differ much
from the oi'dinary type of the elephant. In fact, we have

entirely failed in the detection of any good characters by
which the teeth of these two species can be distinguished

satisfactorily when met with in fragments, as is most gene-

rally the case. A similar agreement in the form of the teeth

is observable in certain closely-allied species of mastodon.

The tooth reijresented in this section measures nine inches

and a quarter in length.

Plate III. fig. 7 6, F.A.S., shows a section of one of the

posterior molars of a lower jaw, which we infer to belong

to the same species. A small portion of the anterior end of

the crown has been broken off; but the presence of the

anterior fang proves that the section include* the whole
length of the tooth except the first ridge, the posterior end
being entire. It appears to have consisted of eight principal

ridges, with a ' talon ' ridge beliuid, and a subordinate ridge

in front. Five of the ridges have been in use, the anterior

two in the section being worn down close to the common base

of ivory, while the three last ridges are entire. Like the

upper molar of E. Ganesa, it bears a close resemblance to the

corresponding inferior tooth of E. insignis (PI. lY. fig. 1), in

the form of the ridges, thickness of enamel, and proportion

of cement. This sj)ecimen measures about seven inches and
a half in length.

The next serial modification in the form of the molars
occtirs in another extinct Sewalik species, named E. bombi-

frons in this work. It is not included among the sections

in PI. III., P.A.S. This species, of the distinctness of which
we are assiired by possessing several crania containing per-

fect teeth, belongs to the same group as the two species last

described. The crown is divided into similar transverse

ridges, composed of numerous mammillas, which yield a
corresponding chevron-shaped section, and the interspaces

are occupied by a thick coat of cement ; but they differ, in

being broader and less elevated, with more open hollows.

The principal ridges of the last molar do not exceed eight
in the upper jaw and nine in the lower ; while in E. insignis

they amount to ten in the former, and reach as many as

thirteen in the latter. The last tooth of the upper jaw
measures eleven inches in length, by four and a half in width.
This species will be described in detail in a subsequent
chapter.

The same group comprises a fourth extinct Indian species,

named in this work E. Cliftii, which furnishes the next link in

the chain offorms presented by the molars of the Elephantidee.

VOL. I. G



82 FAUNA ANTIQUA SIVALENSIS.

It is not figured among the sections in PL III., F.A.S. In onr

view, tlie tooth represented in Ph XXXIX. fig. 6, of Mr. Cliffs

memoir in the ' Geological Transactions,' under the name of

MastodonElephanto'icles, and the palate specimen represented in

PL XXXVI. of the same memoir,under the name of If. latidens,

heloug to this species.^ The reasons for this opinion will be
given along with the detailed description of the species.

The peniiltimate and antepenultimate molars in the upper
jaw have only six transverse ridges, continuous and chevron
shaped, with numerous mammillai, as in E. insignis and
E. Ganesa ; but the cement does not fill up the interspaces of

the ridges, being reduced to a comparatively inconsiderable

qiiantity in the bottom of the hoUows. E. Cliftii, in the

reduced number of the coronal ridges, and in the other cha-

racters of the teeth, appears to constitute the dental link

which forms the immediate passage from Elej^has into Mas-
toclon. Mr. Clift, in reference to his M. Eleplianto'ides and
M. latidens, has jiistly remarked that, ' On an examination of

the structure of the teeth, this discovery ' (viz. of these two
species) 'will be found to have still higher claims to attention;

for it illustrates the gradual shades of difference by which
nature passes almost imperceptibly fi'om one form to another,

and helps to fill up the interval which has hitherto separated

the mastodon from the elephant.'^

The three species last described, along with E. insignis,

constitute a peculiar section of Elephas, of nearly equivalent

value to the section which includes E. primigenius, E. Indicus,

and E. Hysudricus. That they belong to Elephas proper,

rather than to Mastodon, is clearly indicated by all the prin-

cipal characters of the teeth : viz. the crowns are divided

into many transverse ridges, consisting of numerous mam-
millse resemblmg the digital terminations of the plates in the
Indian elephant ; the hollows are occupied by a more or less

,

abundant layer of cement ; and, as in the typical elephants,

there is no appearance of the longitudinal cleft along the
axis, which, in almost all the species of Mastodon, bisects the
crown into lateral divisions. The same direction of afiinity

is indicated by the characters presented by the crania.

We here take leave, for a time, of the proper elephantine
forms; and from this point the complexity in the molars
gradually diminishes till they assimilate to the character ex-
hibited by the ordinary Pachydermata.

Pig. 2 of PL VI. (PL in. fig. 8, P.A.S.) shows a section of

another of the specimens described in Mr. Cliffs memoir

> Geol. Trans. 2nd Ser.vol. ii. . 369. 2 jjem, loc. cit. . 370.





DESCRIPTION OF PLATE VI.

Elephas Ganbsa, Mastodon latidens, Dinotherium

Indicum, and Dinotherium giganteum.

Vertical longitudinal sections of the teeth of Elephas Ga-

nesa, Mastodon latidens, Dinotherium Indicum, and D. gigctn-

teum. The three first copied from drawings by Mr. Ford in

Plate III. of the Fauna Antiqua Sivalensis, the fourth copied

from a drawing by Mr. Scharf in the Quarterly Journal Geol.

Soc, vol. i., PI. XIV., fig. 2 «; the first two, one-third, and

the last two, two-thirds of the natural size.

Fig. 1. Is a section of the last upper molar of Elephas Ganesa, copied

from Plate III., fig. 7 a, of the Fauna Antiq. Siv. The spe-

cimen is iu the British Miiseum. (See page 80.)

Fig. 2. Is a section of the last two upper molars of Mastodon latidens,

copied from Plate III., fig. 8, of the F. A. S. The specimen was

discovered by Mr. Crawfurd in Ava, and is now in the British

Museum. (See page 82.)

Fig. 3. Is a section of the penultimate lower molar of Dinotherium In-

dicum, copied from Plate III., fig. 11, of the F. A. S. (See pages

85 & 396.)

Fig 4. Is a section of the penultimate lower molar of Dinotherium

ffigantemn. (See pages 85 & 396.)
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vincler tlie name of Mastodon latidens,^ and represented by

liiin in PL XXXVII. fig. 1. It consists of the two last molars

of tlie upper jaw. The figure (in F.A.S.) is drawn on a scale

of two-thirds of the natural size. The last tooth shows five

principal ridges with a posterior talon ridge and a subordinate

ridge in front. The ridges are transverse, and divided by a

longitudinal cleft into two pairs of principal points without

intermediate mammillse in the hollows. The enamel is very

thick, and the cement is reduced to a thin layer which is

only observable La the bottom of the hollows. The ivory lobes

resemble those of E. Ganesa, PL VI. fig. 1, but they are less

elevated with a broader base. The artist has been eminently

successful in his representation of the texture of the two dental

substances in this specimen. The antei'ior tooth had been a

long time in use, and the ridges are nearly all worn out. They
were four in number, in this as well as in the two teeth which
preceded it in the jaw. We believe this to be a small or

dwarf variety of M. latidens, a species the adult teeth of

which generally attain a large size. The last tooth figured

in the section measures 5^ inches in length. M. latidens, of

the known forms of mastodon, is that which is most nearly

allied to E. Cliftii, and through that species to the ti'ue

elephants. One or more intermediate links perhaps still re-

main to be discovered. It closely resembles the European
M. Arvernensis (If. longirostris of Kaup) in the form of the

molars. The coiTCspondence is so great, in the last milk
molar and in the antepenultimate and penultimate true

molars, that they have been regarded as identical species.

PLVII.fig.l (PL III. fig. 10 a, F.A.S.) represents a section of

the last molar of the upper jaw of an Indian fossil species

named Mastodon Sivaletisis in this work. The ridges in this

species are more complex in their comj)Osition than in M.
latidens. The crown is traversed by a longitudinal furrow

which bisects them, each division being composed of a pair

of contiguous or connate conical mammillae, placed more or

less alternately. The hollows are in consequence interrupted.

This tooth, like its equivalent in M. latidens, consists of five

principal ridges, with a subordinate ridge in fi'ont, and a
'talou' ridge behind. Eight divisions of the ivory may be
counted in the figure, the smaller segments arising from the

direction in which, the section has been made through the
alternate mammillae. The ridges are approximated, and the
layer of enamel bears a large proportion to the conical lobe

of ivory which it invests. The cement is entirely wanting.

' This valuable specimen, discovered

by Mr. Crawfurd in Ava, belongs to the

collection of tlie Geological Society, the

G 2

President of which has lilierally allowed

a section of it to be made for the illus-

tration given in fig. 8 of PL III., F.A.S.
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except in the bottom of tlie clefts. This tooth measures
about seven inches in leug-th.

Fig. 10 fe, PL HI., F.A.S., shows a section of a fragment
comprising the gTeater part of the last lower molar of the

same species. There is a similar alternate arrangement of the
mammiUse, and the tooth differs fi'om the corresponding upper
molar only in being complicated with an additional iddge.

The teeth of this species bear an exceedingly close resem-
blance to certain of the Eui-opean fossil grinders, which have
beendescribed under the indefinite name of M. angustidens. Tlie

three species, M. latidens, 31. Arvernensis, and M. Sivalensis,

with perhaps a fourth, of doubtful determination, constitute

a particular section of Mastodon, characterized by the same
numerical division of the crown ridges in the last deciduous
molar, and in the first and second true molars in both jaws.

Pl.YII. fig. 2 (PL III. fig. 9, r.A.S.), as previously described,

represents a section of the last upper molar of Mastodon
Ohioticus. It consists of four principal ridges and a small

talon lobe. The successively increasing simplicity of form
which has been traced from E. insignis attains its extreme
limit in the molars of this species. The ridges are trans-

verse, terminating in a trenchant edge ; the ivory segments
are in regular angular lobes, the layer of enamel is of uni-

form thickness, and the hollows between the ridges are very
wide and open, being almost rounded at the bottom. The
cement is present only in an exceedingly thin crust, con-

tiiuied over the fang^s in gfreater thickness. The common
plane of the grinding ridges of the crown is nearly horizontal,

while it is more or less convex in all the previously noticed

species. It has not been deemed necessaiyto give a delinea-

tion of the section of an inferior molar, which differs in no
respect fi-om the upper, except in being complicated with an
additional ridge.

To the same group belong two other species, M. angustidens

and M. Andium, and probably a third, M. Tapiro'ides, the

dentition of which is but imperfectly known. The molars of

the two first differ from those of %I. Ohioticus, in the same
manner that M. Arvernensis and M. Sivalensis differ from
M. latidens; viz. the crown ridges, instead of being trans-

verse, are composed of mammiUte, which are placed more or

less alternately, projecting into the interspaces and inter-

rupting thefr continuity. The teeth of M. Andium are re-

markable in being invested with a coat of cement, wliich fills

up the bottom of the hollows and is extended over the

mammiUse in a considerably greater quantity than occurs in

any other species of true Mastodon. These three species,

M. Ohiotims, M. angustidens, and M. Andium, constitiite a

i





DESCEIPTION OF PLATE VII.

Mastodon Sivalensis, Mastodon Ohioticus, and Dino-

THERIUM GIGANTEUM.

Yertical longitudinal sections of the teeth, of Mastodon

Sivalensis, Mastodon Ohioticus, and Dinotherium giganteum.

Copied from drawings by Mr. Ford in Plate III. of the Fauna

Antiqua Sivalensis ; the two first, one-third, and the last,

two-thirds of the natural size.

Fig. 1. Is a section of the last upper molar of Mastodon Sivalensis,

copied from Plate III., fig. 10 a, of the Fauna Antiq. Siv. The

specimen is in the British Museum. (See page 83.)

Fig. 2. Is a section of the last upper molar of Mastodon Ohioticus,

copied from Plate III., fig. 9, of the F. A. S. The specimen is

in the British Museum. (See page 84.)

Fig. 3. Is a section of the penultimate lower molar of Dinotherium

giganteum, copied from Plate III., fig. 12, of the F. A. S. The

specimen is in the British Museum. (See page 85.)
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distinct section, agreeing in liaving the three molars which
precede the last, viz. the third deciduous molar and the
peunltimate and antepenultimate true molars, uniformly cha-
racterized by having their crown divided into three ridges in

both jaws; while the same teeth in the preceding group have
each a crown with/owr ridges. The teeth of M. Andium and
M. ancj'ustidens are not included in the plates of sections.

Following the same serial arrangement which has been ob-
served throughout, their place would be between M. Sivalensis

and If. Ohioticus, the latter of which forms the terminal link

in the chain, establishing the nearest passage into Dino-
therium, and through that genus into the ordinary Pachyder-

Fig. 3 of PI. YI. and fig. 3 of PI. YII. (PL III. figs. 11 and
12, r.A.S.), represent sections of the penultimate lower
molar of two species of Dinotlierium, the former a fragment,
showing the posterior half of the tooth in D. Indicum, and the
latter thewhole tooth in Z>. giganteum. The sections exhibit the
same arrangement of the dental substances as in M. Ohioticus.

The tooth, PI. VII. fig. 3, consists of two transverse crenulated
ridges, and a talon ridge, while in the equivalent molar of
M. Ohioticus there are three principal ridges. Corresponding
to the smaller number of divisions, the ridges in D. giganteum
are more widely separated, less elevated, and broader at their

base, while the interspaces are also wider and more open
than in the North American mastodon; the layer of enamel
is of similar thickness, and there is no appreciable crust of
cement. The correspondence is followed out in the form of
the subordinate heel ridge. D. Indicum is the species which
is most nearly allied to M. Ohioticus ; and all the ascertained
evidence regarding it tends to prove that it belonged to a
true Proboscidean Pachydermatous genus like the latter.

§ 3. On the Succession of the Molars, and their Chaeactees as

INDICATING SeCTIONAI GrOUPS OF SpECEES.

The molar teeth, developed dtu-ing the course of life in the
ordinary Pachydermata, are divisible into three weU-marked
sets; the milk or deciduous molars, the false molars or succes-
sional j)remolars, and lastly,' the true molars. The milk teeth
are so distinct, in theirtransitory character, from the permanent
series, that the consideration of the former is usually omitted
in the construction of generic definitions ; but in Mastodon
and Elephas, the succession of the teeth is so modified, and
the premolars are so completely or partially suppressed, that
the triple division is rendered very obscure, and it has
commonly been found necessary by systematic authors, to
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include tlie whole series, in framing the expression of the

dental formula. In fact, till the appearance of Professor

Owen's 'Odontography,' the normal division and theoretical

signification of the difierent molar teeth in these genera were
not understood.*

In the ordinary Pachydermata, which the rhinoceros may
be supposed to represent, there are normally four milk or

deciduous molars in both jaws, the hindmost of which has the

complicated form which characterizes the last true molar of

the adult animal. They are frequently reduced to thi-ee in

other genera, by the suppression of the anterior tooth, which
is the most variable and i-udimentary in form. These teeth

are succeeded vertically by an equal number of premolars,

the last of which is always of a simpler form than the tooth

of which it takes the place ; and they, in like manner, are

subject to a numerical reduction by the non-development of

one or more of the anteiior teeth. Behind the premolars are

the true molars, the normal and developed nimiber of which
is invariably three, this set being exempt from the partial

suppression to which the others are subject. They are dis-

tinguished from the premolars by greater complexity of

form ; they come into place like the milk molars, in antero-

posterior succession, and the first of the series is protruded

and in use before the appearance of the last premolar, which
immediately precedes it in position in the jaw. In the

adult animal, in most genera, the whole of the premolars and
true molars are simultaneously present and in use in the

jaws. A remarkable exception from this rule takes place iu

the subgenus of the hog tribe, called Phacochcerus, in which,

in consequence of the compUcated form and large size of

last true molars, there is not room in the jaws to accommo-
date the whole number at one time, and the first true molar
is worn down and pressed out before the last molar is pro-

truded. This last molar is gradually pushed forward, caus-

ing the anterior teeth to be shed, so that the number of

molar teeth in the upper jaw, which at one time m the

adolescent animal amounts to five on each side, is finally

reduced to one or two in the advanced age.^ Precisely ana-

logous conditions take place in the true elephants, in which
this kind of exception from the ordinary mode of dental suc-

cession is carried to the greatest known excess.

Dinoilierium.—The first and most simple deviation from
the usual Pachydermatous type, in the dentition of the Pro-

boscidea, is presented by Binotlierium. In this genus only

two milk molars, viz. the penultimate and last, have been

' Ante, p. 51. * Owen, Odontography, p. 550.

i
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met with in both jaws, one or two of the anterior teeth of

this set being suppressed. The last milk molar, above and

below, is three-ridged, while the penultimate has only two
ridges. These teeth are replaced vertically by an equal num-
ber of premolars, which represent the j)enultimate and last,

the two anterior teeth of this series being also suiopressed.

The last premolar, as well as the penultimate, is only two-

ridged, conforming to the ordinary rule of being simpler in

form than the milk molar which it succeeds. Of the three true

molars, the first or antepenultimate, in both jaws, is three-

ridged, repeating the complex form of the last milk molar,

while the penultimate and last are only two-ridged. This is a

very remarkable anomaly, of which no other example is

known among the Pachyderniata, as it is commonly the last

true molar which reiterates the form of the last milk molar.

The first true molar is protruded and in use before the last

molar is shed, so tkat in the adolescent animal there are two
contiguous teeth, which have each three ridges. We have, in

this circumstance, the first essential proboscidean character,

which at once distinguishes Dinotherium from the Tapirs and
allied genera, and indicates its near relations to Mastodon.

In regard to the number of teeth which are in place and in

use at the same time, Dinotherium is less aberrant than
even Phacochoerij^, as the tvw premolars and three true

molars in the adult animal are simultaneously present in

both jaws. The molar formula in DinotheriuTn is therefore

2 premol. + 3 mol. = 5 in each side of both jaws ; and the

number of ridges in the different teeth, according to their

successive position in the jaw, is 2 -1- 8 in the milk molars ;

2 + 2 ill the premolars, and 3 -1- 2 4- 2 in the true molars.

Mastodon. Sect. Trilophodon.

—

M. Ohioiicus.—The next
degree of deviation from the ordinary dental rule is presented

by Mastodon Ohioticus. In this species, which appears to be
the most nearly allied of the weU-known forms to Dinothe-

rium, there are three deciduous molars in both jaws, the

most anterior of the series being suppressed. Of these, the

antepenultimate, or anterior tooth (being theoretically the

second), in the upper jaw, measures 1-4 inches in length, by
about 1*4 in width ; and the penultimate, or second (theoreti-

cally the third), measures 1-7 by 1*75 mclies. These teeth are

of the same form, each consisting of four poiuts, which are dis-

posed in two transverse ridges ; and they further correspond
with the same teeth in the ordinary Pachydermata by differ-

ing but slightly in relative size. The third milk molar, as in

Dinotherium, consists of three transverse ridges, each com-
posed of two pairs of confluent points. It measures three

inches in length, by 2*4 in width. The milk molars of tlie
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lower jaw differ in no important respect from tliose of the

upper, except in being narrower in proportion to their

length, and in the greater development of the anterior and
posterior subordinate talon ridges.

With respect to the premolars, the statements which have
been advanced regarding them are conflicting. They have
never been observed in either of the jaws by Godman, Hays,
Cooper, Harlan, or any other of the American naturalists

who have described the dentition of M. Ohiotieus ; nor has
their presence been noticed by Dr. Grant. But Professor

Owen, in his ' British Fossil Mammalia,' affirms that they have
been recognized in this species ; and in his ' Odontography,' ^

he figures and describes a tooth as the penultimate premolar
of the upper jaw. It is there stated to be composed of two
bifid transverse ridges, girt by a basal cinguluni, and to be
of a simpler form than the second deciduous molar; the
crown being broader in proportion to it* length, and mea-
suring one inch five lines, by one inch four lines.

Professor Owen also gives a figure of the hypothetical

position of the same tooth in the lower jaw,^ the presence of

which he admits has not yet been established in the species.

The accurate determination of this point is of considerable

systematic importance, as the occurrence of this premolar
constitutes one of the two characters uj)on which (failing

those advanced by Cuvier) Professor Owen fovuids his generic

distinction between Mastodon and Eleplms. Had the tooth
been observed in situ in the jaw, as in the Dax SiDCcimen of
M. angusticlens figured by Cuvier, and in the specimens of

M. longirostris figured by Kauj), its occasional presence in

the upper jaw of 31. Ohiotieus would have been placed beyond
doubt ; but the tooth described by Professor Owen appears
to have been a detached specimen, and no characters are

attributed to it inconsistent with its being the first milk
molar of the upper jaw. In order to arrive at a certain

determination of the point, we have been permitted to make
a section of a sj)ecimen consisting of the entire palate of a
young Mastodon Ohiotieus in the British Museum, containing
the second and thh-d milk molars, with the first true molar
protruded and the second true molar in germ. A section

was made both along the palate, and along the outside of
the jaw ; but not a trace of a premolar was visible, although
the cranium was exactly of the age when a premolar, if

developed, ought to have been shown. A similar negative
result attended a corresponding section of a specimen of the
same age of the lower jaw. The only other evidence which

> Loc. cit. p. 260. PL 144, fig. 3, y. 1. ^ Ibid. PL 144, fig. 7, p. 1.
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coTild establisli the case would be the finding of an nnkncwn
tooth in front of the third milk molar. But, so far as we are

aware, no instance of this sort has been recorded, notwith-
standing the great number of young specimens which have
been described by different observers ; and the result of the
whole evidence at present is, that, ordinarily, the premolars
are entirely suppressed in M. Ohioticus, in both jaws.

There is nothing, therefore, in the mode of succession of
the teeth in this species, to show where the deciduous series

terminates and the true molars begin. The last milk molar
is followed in antero-posterior succession, as in Dinotlierium,

by a tooth which has its crown divided also into three ridges,

and is thus indicated to be the antepenultimate, or first true

molar. It measures four inches long, by about three in width,
differing only m size from the tooth which precedes it. The
penultimate, or second true molar (being the fifth in the
order of succession), consists also of three ridges, and mea-
sures about five inches by three and a half. The third, or
last true molar, consists of four principal ridges, and a small
heel ridge, which varies considerably in amount of develop-
ment. This tooth measures 7*25 inches or upwards, by about
4*5 in width.

The inferior true molars in M. Ohioticus, agree with the
upper in the form and division of their crowns, except the
last, which has usually five prmcipal ridges. They are
narrower in proportion to their length, and the subordinate
talon ridges are more developed. The molar formula in this

species is, therefore, 3 milk molars in the young animal ; and
premol. + 3 true molars = 3 in each side of both jaws of the

adult; the number of ridges in the different teeth, accord-

ing to their succession, being „'^„"*"„ in the milk molars, and
3 + 3 + 4 "-'/-t-4 + d

^-——^ in the triie molars. With regard to the number of6+6+0 ~

teeth which are simultaneously present in the jaw; the lower
jaw of Tetracaulodon figured by Godman,' shows the three
milk molars in use, and the first true molar in its alveolus,

there being four out of the whole number of six teeth at one
time in the jaw. These are ultimately in advanced age
reduced to the last tooth, the others being shed.

Jf. angustidens.—The dentition of M. angustidens is in-

volved in great confusion, in consequence of most authors
who have written on this species having mixed up, under
this name, two distinct forms, the one characterized like M.
Ohioticus, by a ternary, the other, by a quaternary division, in

the ridges of the middle teeth. It will be necessary to

' Amer. Plul. Trans. Now Series, vol. iii. pi. xviii.
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enter at some length upon tlie evidence on this point, more
especially, as the two latest authorities of weight, Prof. Owen
and M. de Blainville, do not admit a specific difference

between M. angustidens and M. longirostris. On the other

hand. Dr. Kaup has, in some instances (as in the case of the

Stellenhoff lower jaw found near Vienna * ) excluded from his

M. longirostris, specimens which assuredly belong to it; while

in others (viz. the Georgensmiind mastodon teeth described

by von Meyer) he has transferred to this species molars
which appear to pertain to M. angustidens.

The first point to determine, under these circumstances, is

the form to which the specific name of M. angustidens is pro-

perly applicable. Cuvier's description of the species com-
mences with the Simorre tooth'^ which has the crown divided

into three ridges, with a back talon of two tubercles, measur-
ing 4*5 inches in leng-th by 2-35 in width. The next specimen
which he describes as belonging to it is the Dax fragment
(Oss. Foss. PI. III. fig. 2) containing two teeth implanted in the

palate on one side, the anterior of which is the unworn germ
of a premolar, and the posterior, nearly of the same size as

the Simorre tooth, like it consists of three ridges and a small

talon of two tubercles. A third tooth which he immediately
afterwards attributes to this species, is another Simorre speci-

men (Oss. Foss. PI. III. fig. 3) measuring 3*6 inches by 2-6, and
having its crown also divided into three ridges. It is therefore

to a species having the intermediate molars distinguished by
a ternary division of the crown, as in M. Ohioticus, that the
specific narae of M. angustidens is strictly apj)licable, so far as

priority of description and reference to original types can be
taken as the guides to a decision on the point.

Of the other specimens referred by Cuvier to his M. angus-
tidens, and represented in the four plates devoted to ' Divers
Mastodontes,' the South American teeth (figs. 6 and 7 of PI. I.

and fig. 4 of PL III.) appear to belong to M. Andium, as has
been advanced by M. de Blainville, and nearly all the rest,

which are susceptible of determination, belong to M. Arver-
nensis (M. longh'ostris of Kaup), with the exception of figs. 1

and 2 of PL I., fig. 11 of PL II., and fig. 14 of PL III., which
are probably to be referred to M. angustidens.

We have already stated the grounds^ upon whichVon Meyer,
following up the observations of Croizet and Jobert, distin-

guished M. Arvernensis from M. angustidens, and that Kaup
was led by his researches to the same conclusion. It would
appear, from a communication in Bronn's ' Lethsea,' that the
ridge formula which Kaup attributed with doubt to 31. angus-

' Cuv. Oss. Foss. edit. 1831, toni. ii.

p. 363, pi. ii. figs. 4 and 5.

- Oss. Fossil, torn. i. p. 'loo ; Divers

Mastodontes, pi. i. fig. 4.

" Ante, p. 60.
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tidens is ,^3^3- in the deciduous series, and 3),^^^^ in the

true molars.^

M, de Blainville has entered at great length, in his ' Osteo-

graphie,' on what had been previously written regarding

M. angustidens, and he has given a beautiful series of illus-

trations of all the teeth in succession, in both jaws, as he

conceives them to be developed in this species. The rich

collection of specimens, discovered by M. Lartet and others

in Gascony and along the flanks of the Pyrenees (a large

portion of which is displayed in the palseontological gallery

of the Paris Museum), furnishes ample materials for estab-

lishmg the sj)ecific indej)endence of M. angustidens and M.
longirostris. But M. de Blainville has not attached sufficient

importance to the constancy of the ridge formula ; he has

throughout his illustrations intercalated Eppelsheim teeth of

the latter species, having four ridges, with Gascon specimens

of the foi-mer, having three ridges. In consequence, the teeth

of the two species are not merely intermixed, but a wrong
position in the jaw is in many instances assigned to M.
Lartet's specimens of the true M. angustidens. This remark
applies, without exception, to the determinations of the two
last teeth of the upper jaw. Giving a numerical expression

to M, de Blainville's descriptions of the different teeth, the
., „ , . -_ ,., ITT 2 + 3 + 43 + 4 + 6

ridge lormula m M. angustidens would be
2 + 2 + 3 '

3 + 4 + e'

respectively, in the three deciduous and three true molars

on each side of both jaws. It is apparent that the lower

numbers do not coincide with the upper, and that, followed

in sequence, they deviate widely from the uniform succession

of three ridges presented by the last deciduous, and the first

and second true molars, in If. Ohioticus.

Professor Owen has on two occasions described in detail

the dentition of M. angustidens, and the result stated in his
' Odontography' is, that he has seen as yet no evidence that

the teeth described by Cuvier and by Kaup characterize diffe-

rent species. In his ' British Fossil Mammalia ' he identifies

English sj)ecimens with some of the typical forms figured by
Cuvier, and the number of ridges which he assigns to the

different teeth, according to their succession, is 2 + 3 + 3

to the deciduous molars, 2 to the small premolar, and 3 + 4 -f 5

to the true molars.^ This formula is liable to the same ob-

jections as that put forward by M. de Blainville. In his
' Odontography,' however, published subsequently. Professor

Owen describes the teeth of M. angustidens in a different

manner, and the number of ridges assigned by him to the

' Lotlisea Geognost. p. 1239. 2 British Fos. Mam. p. 286.
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successive molars in the upper and lower jaws may be

expressed thus : „ , q , ^ in the deciduous molars, and

4 + 4 + 6

2 + 3 + 4

^ ^ _ in the true molars.' This formula, with the excep-

tion of the number attributed to the last milk molar of the

lower jaw, is precisely the same as that assigned by Dr. Kaup
to his M. longirostris, Professor Owen having referred, in

almost every instance on this occasion, to Kaup's figures,

which he quotes as the types of his descriptions. But he
still alludes to Cuvier's Dax specimen of M. angustidens as

identical with Kaup's species, although it is represented in

the original figure, and described by Cuvier, as three-ridged
;

and he states, in the ' British Fossil Mammalia,' that the

rich series of analogical facts in the dentition of M. giganteus

{M. Ohioticus), would 'now appear to complete the demon-
stration of the specific identity of the Mastodon longirostris,

and Mastodon angustidens.' ^

From these details it will be seen how various and opposed
the opinions of the best authorities are, up to the present
time, regarding Mastodon angustidens. In eonsequence of its

rarer occurrence in the fossil state, the available materials

for tracing the dentition of this species are less numerous
and complete than in the case of M. Ohioticus. The following

descriptions are chiefly derived from specimens in the Paris

Museum, the most of which have been figured by M. de
Blainville.^ Of the milk or deciduous molars in the upper
jaw, the thu'd only has yet been met with in situ in the
j)alate. It is well shown, on the right side, in the posterior

tooth of the Dax specimen figured by Cuvier^ and referred to

above, the crown consisting of three transverse ridges, and
an accessory talon of two tubercles, each of the ridges being
composed of two pairs of confluent mammillae. A single

tubercle juts out into each of the hollows between the ridges

alternately with the principal points, causing the trefoil-

shaped discs, which the worn teeth present in this species, so

difi^erent from the lozenge-shaped discs of M. Ohioticus. The
dimensions of this tooth are not mentioned by Cuvier, but it

may be gathered from the context of his description that it

measured a little above three inches long by about two in

width. The same tooth, of the left side of the upper jaw, is

seen in a most instructive specimen found by M. Lartet, near
Sansans, in the department of Gers, containmg two molars in

situ, both of which are three-ridged. Of these the anterior.

' Odontography, pp. 619-23.
2 British Fos. Mam. p. 290.
^ During a visit to Paris, I had tlie

freest access to these specimens, by the

liberal permission of MM. de Blainyille

and Laiirillard.—[H. F.]
* Oss. Foss. pi. iii. fig. 2.
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wtich is the third milk molar corresponding with the Dax
tooth, is in an advanced stage ofwear, the ridges of the crown
being ground down into three disc surfaces. ISTo back talon
is distinguishable ; if originally present, it has merged into

the wear of the last ridge. This tooth measures 3'15 inches
long, by 2 of width in front, and 1-75 behind, narrowing a
little towards the posterior end. It is figured by M. de
Blainville.^ The same collection possesses another detached
specimen from M. Lartet, of exactly the same size, but less

worn, which shows three distinct ridges and a small subordi-
nate talon. The grinder described and figured by Von Meyer,
in his memoir on the fossil remains of Georgensmiind,^ appears
to furnish another example of the third milk molar of the
upper jaw, left side, of this species. The crown is divided
into three ridges, with a small posterior talon. It corres-

ponds closely to the Gers specimens in dimensions, being
three inches long by two in width. Von Meyer describes
this tooth as the second milk molar of M. angustidens, but the
size woidd seem to be conclusive against the correctness of
this determination. Kaup compares it to the third upper
molar of his M. longirostris.^

With regard to the first and second upper milk molars,
neither of these teeth having yet been observed in situ in the
jaw, we are unable to refer with confidence to any specimens
for their characters. But we are inclined to regard the tooth
described byVon Meyer'' (PI. I. fig. 4) as representing the penul-
timate, or second, and fig. 2 of the same plate as the first. The
former measures 2-2 inches by 1-4, and is composed of three
ridges, which are so far advanced in wear as to furnish no good
diagnostic characters. Von Meyer refers it with doubt to the
last milk molar of the lower jaw, while Knuj) considers it to
be the second upper of the left side of his M. longirostris.^

The specimen ^ here regarded as the antepenultimate, or first

milk molar, has a square crown composed of four points. It
measures 1-6 inches in length by 1-4 in width, resembling
closely in form and dimensions the small Simorre specimen
figured by Cuvier,^ which is also about 1-6 inches long by
1-4 wide, and is regarded by M. de Blainville as the first

upper molar of M. angustidens. This eminent palaeonto-
logist assigns the same place to several other specimens
from M. Lartet and others ; but such of these figures as are
susceptible of exact determination, from their being found
in situ in the jaw, are derived from Auvergne and Eppel-

' Ost^ographie, pi. xv. fig. 3 c sup.
2 P. 38, tab. ii. fig. 7.
' Oss. Foss. de Darmst. p. 81.
* Georgens. p. 38, tab. i. fig. 4.

* Oss. Foss. de Darmst. pt. iv. p. 73.
^ Fig. 2 of Von Meyer's plate.
' Diver. Mast. pi. i. fig. 2.
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sheim specimens of M. longirostris. The same remark applies

to M. de Blainville's figures and descriptions of the second

m.ilk molar in both jaws.

Of the inferior milk molars, the two anterior, like the

upper, have not yet been found in situ, and the specimens

which have been assigned to them are, in consequence, in a

great measure conjectural determinations. The first was
probably a simple tooth consistmg of a j)air of cusps ; and
the second, reasoning from the analogy of the same tooth in

the nearly-allied M. Andium, was probably three-ridged. The
third is represented by the ' dent de Saxe,' ' upon which
Cuvier founded his nominal species of M. minutws, but which
M. de Blainville with reason attributes to if. angustidens.

It is of the left side of the lower jaw ; the crown is divided

into three ridges, each composed of two pairs of confluent

points, with a well-developed back talon of two tubercles, and

one or two subordinate tubercles in the spaces between the

ridges. The dimensions of this specimen are 3*25 inches

long, by 1-25 of width in front, and 1-65 behind. An imworn
germ, of unknown origin, in the British Museum, of the

same size as the Saxon tooth, and exactly resembling it

in the ternary division and form of the crown ridges, fur-

nishes another example of the third inferior molar. M.
de Blainville^ attribiites the same place to a worn three-

ridged tooth, from the collection of M. Lartet, found near

Sansans.

We have seen that the premolars, of which two are deve-

loped in Dinotherium, appear to be entirely suppressed in M.
Ohioticus. But there is no doubt about the presence of one

in the upper jaw of M. angustidens. A beautiful illustration

of this tooth is fm-nished by the Dax specimen, previotisly

referred to. As figured in the ' Ossemens Fossiles,'^ it is

shown as a germ of a square form and composed of four

points. It is proved to be a premolar, and to be protruded

vertically in the ordinary manner, by being unworn, while

the third milk molar behind it has the three ridges well

affected by wear. This circumstance is clearly indicated by
Cuvier in his description of the specimen.'' Von Meyer refers

to the same tooth the Georgensmlind specimen represented

in tab. 1, fig. 1, of his Memoir, which resembles the Dax
specimen in form, and in the crown being composed of four

points ; it measures about 1*6 inches square. This upper

premolar, as has been pointed out by Professor Owen, takes

the place of the second milk molar ; it therefore represents

the penultimate of this series. There is no evidence that the

> Oss. Foss. pi. ii. fig. 11.
I

' PI. iii. fig. 2 a, b.

2 Loc. cit. pi. XT. fig. 3 J. 1
' Ossemens Fossiles, torn. i. p. 256.
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third milk molar of the upper jaw in this species is followed

by a cori'esponding vertical successor. It is of importance to

observe this apparent irregularity in the order of suppression.

In Dinotherium the two last premolars are developed, the

two anterior being suppressed ; in M. Ohioticus the whole

four remain undeveloped ; while in M. angustidens the penul-

timate alone is developed, the two anterior and the last

being suppressed. A similar order of suppression has been
observed in the premolars of M. longirostris.

In regard to the lower jaw, there is no evidence yet that a

premolar is included in the dental succession of the inferior

grinders. Yon Meyer, with doubt, assigns this place to a
detached tooth which he figures,' but the determination is

merely conjectural, Kaup referring it to his M. longirostris

;

and it is by no means certain that this specimen does not

belong to the upper, rather than to the lower jaw. That a

rudimentary lower premolar may have been developed in this

species is highly probable ; but we are not warranted, in the

absence of direct proof, to hazard any inference respecting

organs which are liable to be entirely suppressed, and which,

when developed, are so rudimentary in form as not to be of

functional importance in this tribe of animals.

The materials to illustrate the dentition of the adult animal

have been found in sufdcient abmidance to leave no room for

doubt respectiag the characters and siiccession of the true

molars. The antepenultimate, or first,^ is seen in the San-

sans specimen from M. Lartet, in situ in the left side of the

upper jaw, along with the third milk molar which we have
described. It is an oblong tooth, in the condition of an
almost unworn germ, having the crown divided into three

distinct ridges, with a well-marked basal eingulum on the

inside, and a small back talon. It measures 4"13 inches in

length by 2*75 of width in front, and 2 '75 behind.

Another example of this tooth appears to be furnished by
fig. 5, of tab. 1, of Von Meyer's memoir. The crown has

the same three-ridged form as the Sansans specimen, with

which it agrees very closely in dimensions, being 4*2 inches

long by 2*7 in width. Yon Meyer refers it with doubt to

the third molar of the lower jaw, right side of this species,

while Kaup assigns to it the same position in the lower jaw
of his M. longirostris.^

The penultimate, or second true molar, is shown in situ

along with the last, in another instructive Gascon specimen
from M. Lartet, displayed in the Paris Museum. This frag-

ment, likewise, is of the left side of the upper jaw. Of the

' Loe. cit. tab. i. fig. 2, ^ De Blainville, OstiJographie, pi. xv. fig. 4.

' Loc. cit. p. 81.
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two teeth whicli it contains, tlie anterior (or penultimate)

had been a long time in use, and is very miich worn. It is

nearly rectangular in form, and the crown is distinctly

divided into three discs, which indicate the same number of

ridges. JSTo back ' talon ' is distinguishable, the abrasion of

the last ridge being far advanced. The dimensions of this

tooth are 4*5 inches long by 2"75 of width in front, and 2"6

behind. It is described by M. de Blainville as the fourth,

or antepenultimate.^ The posterior tooth in this specimen,
being the third, or last true molar, like its equivalent in

M. Ohioticus, is moi'e complicated in form than the two which
immediately precede it. The crown consists of four ridges,

each composed of two pairs of confluent points, arranged
somewhat alternately, and there is no distinct heel ridge

appended to the posterior extremity. This tooth is wide in

front, and contracts very considerably backwards, a character

common in most species of mastodon, to the last molar of the

tapper jaw. The dimensions are—length, 6"25 inches ; width
in front, 3-25

; width behind, 2*25. The palseontological

gallery of the Paris Museum contains numerous other speci-

mens of the last upper molar of M. angusticlens, four of which,
from different localites, have been admirably' figured^ in the
' Osteographie.' They all agree in having the crown inva-

riably divided into four ridges ; the only variety which they
present being in the greater or less development of the ' talon

'

appendage of the last ridge. Of these, the sui^erb Tournans
specimen,^ which comprises'' the palate with one tooth on
each side, and the greater part of the lower jaw, shows a

third upper true molar, whicli resembles very closely the one
described above. It is entire ; of the four ridges the two
anterior are worn, and the two posterior intact. This tooth

measures 6*25 in length by 3"25 of width in front, and 2*5

behind, dimensions which are almost identical with those

yielded by the other specimen. M. de Blainville describes all

these teeth as ' penultimates ;' and he adds, ' II est tres

singulier, que dans la grande quantite de dents diE. angusticlens

que M. Lartet a envoyees an Museum il n'y a pas une seule

sixieme d'en haut.' •' But, in our view, the teeth, which are

figured and described in the ' Osteographie,' as representing

the ' fifth,' do, in reality belong to the ' sixth ' of antero-

posterior succession in this species, M. de Blainville's idea of

the sixth or last upper grinder, in M. angustidens, being derived

from a tooth of more complicated form in another species.

• De BlainTille, loc. cit. p. 296, pi. xv.

fig. 4 h sup.
- Ihid. fig. 5 a, b, c, d, sup.
^ Ibid. pi. xiv.

^ Here terminates the portion of let-

ter-press already published.

—

[Ed.]
" P. 298.
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In the lower jaw, the first, or antepenultimate true molar
(being thefourth in the order of antero-posterior succession),
like the milk molar which precedes it in position, has a crown
composed of three ridges, with a hind talon of two tubercles.
In a detached Gers specimen from M. Lartet, which is con-
siderably advanced in wear, it measures 4 inches in length,
by 2 of width in front, and 2-4 behind. It differs from
the corresponding tooth of the upper jaw chiefly in the talon,
and in being broader behind than in front ; the reverse of
which takes place in the upper. This dilatation of the pos-
terior part is very constant in all the lower molars of M.
ancjustidens except the last. M. de Blainville refers to this
character in describing the third lower molar in this species
as being somewhat ' en forme de gourde.' •

The second, or penultimate, occurs in situ along with the
third in the fine lower jaw figured by M. de Blainville,

^

belonging to the Tournans cranial specimen previously
referred to. The penultimate on both sides, in this case,
is very much advanced in wear, the ridges being abraded
down to the common base of ivory, so that the discs are
partly confluent ; but the division of the crown into three
segments is distinguishable. This tooth on the left side
measures 4 inches long by 2*5 in width. Another example
of the same tooth is presented by a fine Gers fragment from
M. Lartet, comprising the anterior part of the left half of the
lower jaw of an adult individual. It is well advanced in wear,
but the discs of the crown afford distinct evidence of a
division into three ridges. There is an ill-defined basal
collar along the outside of the two posterior ridges, which
sweeps around the last so as to form a small terminal talon.
This tooth is considerably broader behind than in front, the
dimensions being—length, 4-5 in. ; width in front, 2-25, and
behind, 2-63 inches. This specimen corresponds very closely
in size, age, mineral condition, and external character gene-
rally, with the palate specimen, also from M. Lartet, which
furnished tlie first illustration of the last molar, along with
the penultimate of the upper jaw ; and it is not improbable
that they may have been derived from the same individual.
Several other examples might be quoted in proof of the con-
stancy of the ternary division of the crown, and of the rela-
tive proportions in this tooth. Among these is the Simorre
specimen figured by Cuvier,^ which is composed of three
ridges and a talon of two tubercles ; the dimensions being

—

length, 4-5; width in front, 2; and behind, 2-55 inches.

' P- 299. 3 Oss. Foss. tab. i. fig. 4.
OstSographie, pi. xiv. and xv.

VOL. I. H
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Another example is famished by a beautiful specimen ot

tinknown origin, m the British Museum, which consists of

three ridges and a talon appendage of two tubercles. The
two anterior ridges are slightly affected by wear, the last

being intact. One intermediate tubercle is developed in each

of the hollows alternately with the points of the outer divi-

sion. This specimen belongs to the left side of the lowerjaw

;

it presents the characteristic ' gourd-shaped ' expansion at

the posterior extremity, and the dimensions correspond

exactly with those yielded by Lartet's Gers specimen—viz.,

length, 4*5 ; width in front, 2*1 ; and behmd, 2*6 inches.

The third, or last, inferior true molar (being the sixth in

antero-posterior succession) occurs along with the penultimate

in the Tournans lower jaw specimen abeady referred to.^ Tho
crown is divided into four ridges, with a large talon forming

a fifth and terminal ridge. The tooth is entire, and the

animal to which it belonged must have been aged, as the

three anterior ridges are well worn. The plane of the grind-

ing surface shows a considerable amount of concavity from

back to front, and the crown narrows very much towards its

posterior end, being the reverse of what is seen in the two
molars which precede it in position. The dimensions of this

tooth are—length, 7*25 ; and width in front, 3 inches. It

is figured by M. de Blainville, and enumerated in the refe-

rences as the fifth, or penultimate ; but it is described by him
as the sixth, or last, in the text devoted to the dentition of

M. angustidens, although the corresponding last tooth of the

upper jaw of the same specimen, and which, in fact, was
opposed to it in use, is described as the 'fifth,'^ The occurrence

of this last inferior molar in situ behind the penultimate,

taken in conjunction with the form and dimensions, furnish

conclusive proofs that this tooth is the third true molar of the

lower jaw; and the evidence yielded by the division of the

crown ridges is equally demonstrative that the species fi'om

which it was derived is distinct from the M. longirostris of

Eppelsheim, a conclusion which is further sui3ported by the

enormous elongation of the beak of the symphysis in the

lower jaw of If.- angustidens.

The dental formula of the molars in M. angustidens appears,

therefore, to have been "*"
"^ milk molars ; t. ^

"*"

pre-

molars ; and ,—-^j r true molars ; and the number of ridg-es

in the different teeth, according to their succession,
2 + 3 ? + 3

'2 + 3 ? + 3

' De Blainville, Osteographie, pi. xiv. ^ Idciii, he. cit. p. 302.

and pi. XV.
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in the milk molars ; 2 iu the premolars ; and ^ j

"^

in

the true molars. Omitting the consideration of the two
anterior milk molars, which are only conjecturally fixed, and
of the premolar, the ridge formula furnished by the four last

teeth is exactly similar to that of If. Ohioticus— viz., 3 in the
last milk molar, and 3 + 3 + 4 in the true molars.
We have deemed it necessary to go so much into detail on

this point, as the definition of the ridge formula constitutes

the basis upon which the species of Mastodon are arranged
in this work ; and the position could not have been considered
as established tiU the exception presented by the teeth of M.
angustidens, as ordinarily described, was explained.

M. Andium.—This species, as defined by De Blainville,

includes the teeth, upon which Cuvier founded his ' Masto-
donte des Cordilieres ' and ' Mastodonte Humholdien,' besides
some South American specimens which the great anatomist
erroneously identified with the European M. angustidens. It

is closely allied to the latter species, and there are fortunately
sufiicient materials available to establish the succession and
character of the principal teeth. We shall first describe the
grinders of the lower jaw, of which the specimens are most
complete.

Among the fine collection of remains of this species from
Buenos Ayres, lately acquired by purchase for the British
Museum, there is a beautiful specimen of the left half of the
lower jaw, broken only at the symphysis and coronoid process,
of a young M. Andium, corresponding in relative size, and in
the development of the teeth, with a sucking Indian elephant
of about two years old. (See Plate YIII. fig. 1, coj^ied from
Plate XL. fig. 13, F.A.S.) It contains the second and third
milk molars in situ (the first being broken ofi"), together with
the emj)ty alveolar cavity, in which the pulp nucleus of the un-
developed first true molar was lodged. The second milk grinder
is fully protruded, but had barely come into use, the two front
ridges being but slightly abraded ; the third is in the state of
an intact germ, and, although fully formed, had not penetrated
the gum when the animal died. These teeth are both three-
ridged, with a subordinate crest in ft-ont and a small bituber-
cular talon behind. They are exactly alike in form, narrow
in front but broader backwards. The ridges, as in M. angus-
tidens, consist of two pairs of principal points, which, instead
of being nearly simple, as in the latter species, are subdivided
into a vast number of superficial warty tubercles, which jut
into the valleys, forming a bridge or connection between the
contiguous ridges, and interrupting the transverse continuity
of the valleys. In this respect they bear a greater analogy

H 2
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with, the young- teeth of M. longirostris than with those of M.
angustidens. The dimensions of the second milk molar are

—

length, 2-6 inches, width in front 1-3, behind 1-5
; and of the

third—length, 3-5 inches, width in front 1-7. M. Andium,

therefore, differs from M. Ohioticus, and diverges more from

Dinotherium and the ordinary Pachydermata than does that

species, by having a more complex crown in the second milk

molar. It supports the presumption that the same tooth in

M. angustidens was also three-ridged. Neither in this speci-

men, nor in the more advanced one next to be described, is

there any indication of an inferior premolar.

The first and second true molars (being the fourth and fifth

in the order of succession) are equally well seen in a fine and

hitherto undescribed specimen, also of the left half of the

lower jaw of an adolescent M. Andium from ChUi, belonging

to the Canterbury Museum (Plate VIII. fig. 2, copied from

Plate XL. fig. 15, P.A.S.).' This fragment contains both of

these teeth in situ, with the pit of the fang of the third milk

molar, which had dropped out, and the formed alveolus of the

last true molar. The anterior tooth is somewhat worn, and

consists of three ridges of complex composition which have

rubbed down under the process of mastication into deeply

notched trefoil-shaped, or occasionally quadrilobed, discs, to-

gether with a talon of two points. The posterior (being the

penultimate) is intact, and also has its crown composed of

three principal ridges, with a hind talon. Both of these teeth

are more rectangular in form and relatively broader in front

than the same grinders of M. angustidens. In this respect,

their proportions resemble those of 31. Ohioticus. The ante-

rior tooth or antepenultimate true molar measures in length

4 inches, vndth in front 2-45, and behind 2-55. The penulti-

mate is partly concealed in the alveolus ; the estimated length

is about 5 inches, and the width in front 2*75 inches.

The perfect lower jaw belonging to the nearly entire adult

cranium of this species, from Buenos Ayres, now displayed in

the British Museum (PI. YIII. fig. 3, or PI. XXXV. fig. 3,

P.A.S.), completes the evidence regarding the inferior teeth

by presenting the two last teeth in situ. The anterior of these

confirms what is shown by the Canterbury specimen respecting

the penultimate. It is in an advanced stage of wear, but

exhibits distinctly the discs of three ridges. The crown is

nearly rectangular in form, the dimensions being- 5*1 inches

1 My best acknowledgments are due
|
montlis. The excellent public museum

to Alderman Masters, of Canterbury, for
|
in Cantorliury, liiglily creditable to a

enabling me to examine this very valu-

able specimen with leisure in London, Ijy

putting it at my disposal during several

provincial city, owes its origin and pre-

sent condition chiefly to the well-directed

exertions of Mr. Masters.—[H. F.]





DESCRIPTION OF PLATE VIII.

Mastodon Andium.

Fig. 1. Portion of left side of lower jaw of a young Mastodon Andium,

containing the second and third milk molars in situ, one-third of

the natural size, and copied from a drawing by Mr. Ford in

Plate XL., fig. 13 a, of the Fauna Antiqua Sivalensis. The

specimen is in the British Museum, and was obtained from

Buenos Ayres. (See page 99.)

Fig. 2. Left half of lower jaw of an adolescent Mastodon Andium, con-

taining the first and second true molars, one-third of the natural

size, and copied from a drawing by Mr. Ford in Plate XL.,

fig. 15, of the F. A. S. The specimen belongs to the Canterbm-y

Museum, and was obtained from Chili. (See page 100.)

Fig. 3. Perfect lower jaw of a nearly adult Mastodon Andium, con-

taining the second and third true molars in situ, one- third of

the natural size, and copied from a drawing by Mr. Ford in

Plate XXXV. of the F. A. S. The specimen is in the British

Museum, and was obtained from Buenos Ayres. (See page 100.)
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in length, 2'85 inelies of width in front, and 3 inches behind.

The posterior tooth, which is the last or third true molar, has
the crown composed of four principal ridges, and a convex
subtriangular heel of several points. The three anterior

ridges are partly worn, and finely exhibit the characteristic

complex trefoil discs of wear; the two posterior are intact,

and the sinuous hollows between them show the very con-
siderable layer of cement, which, as previously noticed, is

present in a greater quantity in this than in any other species

of true mastodon. The dimensions of this tooth are about
8 inches in length by 3 '5 inches of width in front, whence it

narrows gradually towards the posterior end. Another de-
tached specimen in this collection exhibits the same form,
and is very nearly of the same size.

These three specimens, each presenting two molars m sitv,,

and respectively derived from the very young, the adolescent,

and the aged animal, furnish the clearest demonstration
regarding the dentition of the lower jaw in M. Andium.
Additional confirmation is dj^rived from the fine specimen
of the lower jaw, containing two entire three-ridged teeth
m situ, described by M. Laurillard, in M. d'Orbigny's work
on South America;' and by Gay's specimen from Chili, figured

by De Blainville, which consists of the greater part of an
adult lower jaw, with the second and third true molars in
situ, these teeth corresjionding in form and dimensions with
the penultimate and last molars of the adult lower jaw in the
British Museum. The specimen figured by Cuvier^ appears
to be the last molar of the lower jaw.
The materials illustrative of the molar series of the upper

jaw in M. Andium are less complete ; but the uniform cor-

respondence between the four last teeth in the tipper and
lower jaws of M. Ohioticus and M. angustidens would, d priori,

lead to the inference that a similar agreement had held in
M. Andium. We are not aware of the existence of specimens
or figures of the first and second upper milk molars of this

species ; but we are warranted in inferring that the second
was three-ridged, as in the lower jaw. The third deciduous
molar is well represented by Cuvier (tab. ii. fig. 5). The
original, brought by Humboldt from Chili, is the specimen
upon which the illustrious anatomist founded his M. Hum-
boldtii. It is an oblong and nearly rectangular tooth, pre-
senting the same square proportions as in M. Ohiotictvs, and
having the crown divided into three ridges, which are far
advanced in wear, and without either a front or a back talon.

' Alcide d'Orbigny, Voyage en Sud
|
and 2.

merique. Palseontologie, pi. x. figs. 1
|

^ Qgg_ ]7Qgg_ ^j^]-,_ j;i_ gg_ 4_
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It measures o'15 inches in length by 2"35 inches m -width.

As yet there is no evidence of a premolar in the upper jaw.

Of the true molars, the first or antepenultimate (being the

fourth in the order of succession) appears to be represented

by fig. 7 of Cuvier's Plate I. of ' Divers Mastodontes.' The
anterior part of the first ridge is broken off; the crown consists

of three ridges which are far advanced in wear, together with

a talon of three tubercles. The dimensions, infei-red from

the description given by Cuvier, would be about 4-5 inches

of length, by 2 -6 in width. This specimen was brought by

Dombey from Peru ; and it is referred by Cuvier to M.
angustidens. The penultimate, or second true molar, is repre-

sented by the Imbaburra specimen discovered by Humboldt,

in the volcanic region of Quito, and seen in fig. 1, tab. ii. of

the ' Divers Mastodontes.' Like the two preceding molars,

it is of a broad rectangular form, haviiig thi-ee ridges to the

crown. The dimensions stated by Cuvier are, 4*7 by 3*35

inches. The third or last true molar occurs in sihi, in the

cranium belonging to the British Museum, as a solitary

tooth on either side, the pentdtimates having been worn out.

The crown is composed of four ridges and a large complex

heel. The anterior ridges are well worn, and present deeply

notched trefoil discs. This tooth, on the left side, presents

the following dimensions, viz. length 8-75 inches, width in

front 3-75, and behind, 3-25. Another detached specimen in

the same collection, and in nearly the same stage of wear,

measures only 6-75 inches in length, by 3*5 in front, and 2-75

behind. It consists also of four ridges and a heel ; the

sinuous hollows between the ridges display a decomposed

laj^er of cement of considerable thickness. Other examples

of this tooth are shown in De Blainville's Osteographie

;

and the same position may be assigned to Dombey's

specimen from Peru,' which exhibits four ridges and a

compound double heel. Cuvier refers it to his M. angustidens.

We have ascertained that the old palate specimen preserved

in the British Museum, which is figured and described by

Peter Camper,^ referred by him to M. Ohioticus, and by
Cuvier to M. angustidens, belongs in reality to this species.

Camper, in this instance, as in the case of Michaeli's palate

fragment of M. Ohioticus,^ took the posterior extremity of

the palate for the muzzle end, and he has in consequence

described the back tooth as the front one. This specimen, of

which the precise origin is unknown, appears to have been

presented to the British Museum by the Earl of Shelbume,

with specimens of if. Ohioticus, sent by Croghan, from ISToi-th

> Oss. Foss. tab. i. fig. 6 of ' Divers
|

" Nova Acta Petrop. torn. ii. tab. viii.

Mastodontes.'
I

^ Loc. cit. tab. is.
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America, some of which have been figured and described by

Peter Collinson and William Hunter.'

The ridge formula, in the successive molars of M. Andium.,

may therefore be safely expressed as
[-g! ^3+ 3

^^ ^^ TaJiSk

molars, and 3 ;); 3 | ^.^
in the true molars, the only difference

from M. Ohioticus being an additional ridge in the second

milk molar. The constancy of the ternary division in the last

milk molar and the first and second true molars in both jaws

of these species, andof ilf. angustidens, defines a weU-marked

group of mastodons, for which we propose the sectional

name of Trilophodon. Of these M. Ohioticus was the most

colossal form, next M. Andium, and last M. angustidens,

which appears to be the smallest known species among the

elephantine Proboscidea. While the first of all the species

indicates the nearest affinities to Dinotherium, the molar teeth

of the two last present close analogies to those of Eiiypopota-

mus, to gigantic forms of which genus the earher palaeon-

tologists were led to refer them. To the same section M.
Tapiro'ides appears also to belong, so far as the limited infor-

mation regarding the dentition of the species will warrant

an inference respecting it.

M. Tapiro'ides.—Cuvier founded this nominal species upon

a single tooth from Montabusard, near Orleans,^ the crown

of which, divided into three lobes, is not bisected along the

axis by a longitudinal furrow, as in M. angustidens and the

other species, these eminences being continued across, and

their edges simply cremulated with small regular dentictila-

tions, as in the teeth of Dinotherium. It has also a small

talon, which exhibits the same cremulated character. This

tooth would correspond in size with the second milk molar

of M, Andium. Regarded per se, it does not furnish suffi-

cient evidence to establish a distinct species of Mastodon.

Buffbn, in 1778, had described two large grinders, the one

stated to have been found in Little Tartary, and the other in

Siberia, both of which Cuvier referred to M. Ohioticus, at

the same time that he questioned the accuracy of the locali-

ties attributed to them ; having restricted the geographical

range of this species to the ISTorth American continent.

Doubts were also expressed by him regarding a three-ridged

grinder, figured by Pallas,^ and described by the latter as

belonging to the species of the Ohio, although found in the

Ural mountains. In the additions to the last edition of the

'Ossemens Possiles,' Cuvier relinquished his doubts regarding

• Phil. Trans, vol. Ivii.
|

^ Oss. Foss. torn. iii. addit. p. 375.

2 Oss. Toss. p. 267, tab, iii. fig. 6. |



104 FAUNA ANTIQUA SIVALENSIS.

the occurrence of M. Oliioticus as a European species, upon
the evidence of an Italian fossil grinder, described by Borson,

as having been discovered in the hills of YiUanova, near

Asti ; but the great anatomist throws out a query, whether

it might not belong to a distinct species ? Since that time

similar remains have been discovered in Switzerland, and in

different parts of the South of France, which M. de Blainville

has brought together and described as a distinct species,

under the name proposed by Cuvier, of M. Taiiiroides. Lauril-

lard, in a note appended to the posthumous edition ofthe 'Osse-

mens Fossiles,' had previously expressed his opinion that these

remains indicated a species different from the North American
mastodon, but he has not characterized it by any name.

The whole of the known materials attributed to this species

are at present inadequate to show what its dental system

really was. The back grinders are those in regard to which

there is least doubt. Of these the specimen described by
Professor Borson is one of the most characteristic. Like the

last tipper molar of M. Oliioticus, the rectangular crown is

composed of four transverse trenchant ridges, which are ob-

scurely divided into two pairs of principal points ; but their

direction is more oblique than in that species, and they are

not distinctly bisected by a longitudinal furrow as in the

latter. The two first ridges are worn, the second exhibiting

a rhomb-shaped disc like that of the American species,

while the two last are intact. The talon is broken off. The
hollows between the ridges are transverse, and free from any

tubercular processes of enamel. The dimensions are 6*1 inches

of leng-th by 3-2 inches of width in front. The enamel is

stated by Borson to be two lines in thickness. He considers

it to have been a back molar of the upper jaw, while M. de

Blainville assigns for it the place of the fifth or penultimate

of the lower jaw. Wlaether upper or lower, the form indi-

cates it to have been the last true molar of the jaw. The
large grinder figured by Buffon' presents a rectangular crown

with four trenchant transverse contuiuously-edged ridges and

a small crenulated heel. It appears to have been the last

upper true molar. Another specimen of the same tooth, from

Antroy, in the department of the Upper Saone, of nearly

similar form, is figured by De Blainville,^ along with speci-

mens from Alan and Sansans. No well-determined examples

of the anterior grinders of this species have yet been recorded.

Schintz has described the remains of two kinds of mastodon,

from the lignite mines of EUg and Koepnach in Zurich. Of
these, four grinders are referred to M. angustidens ; the other

' Loc. cit. pi. i. and ii. p. 411.
]

^ Loc. cit. p. 318, pi. xvii. fig. 6«.
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teeth are stated to belong to a species different from any of

those described by Cuner, and having only a distant resem-

blance in form to the teeth of the ITorth American mastodon.

The large teeth have always three rows of tubercles, the

small two rows. The ridges are transverse and trenchant,

and the terminal lobes of the contiguous ridges are reflected

in a decurrent crenulated crest. These teeth probably belong

to M. Tajnro'ides. Similar remains, from Koeffnaeh, have been
described by Meissner, and were known to Cuvier. Von
Meyer considers them to indicate a distinct species, for which
he has proj)Osed the name of M. Turicencis. Cuvier mentions

that a portion of a tusk, the ivory of which was invested with

a layer of channeled enamel, was found along with the

grinders noticed by Schintz from Koeffnaeh. M. de Blainville

has described as the first upper molar of this sx^ecies the

small tooth figured by Kaup ;i but it was overlooked by this

eminent anatomist when he made this determination, that

the tooth in qtiestion, although drawn detached, occurs in

situ as a premolar germ, above the second milk molar in the

young palate specimen ofJf. longirostris, figured byKaup in the

same plate f it has been described in detail as such by Kaup.^

This comprises all that can, at present, be safely adduced
respecting the dentition of If. Tapiro'ides. The large adult

grinders, which the size and form indicate to be the last true

molars, being uniformly four-ridged, appear to justify the

inference that the last milk molar and the first and second

true molars would have been three-ridged, as has been shown
to be the constant rule in the three i3reviously described

species. This conjecture is farther supported by the three-

ridged grinders described by Schintz; while the Sansans

specimen from M. Lartet, attributed by De Blainville to the

third molar (being the third or last of the deciduous series)

of this species, is also three-ridged. We therefore refer it

provisionally to the Trilophodon group. The species cannot
well be confounded with any other, except M. Ohioticus, from
which it is sufiiciently distiugiiished by the form of the crown
ridges. It is not improbable that, when better known, M.
Tapiroides will prove to be the species of the genus which is

most nearly allied to Dinotherium.'^

M. Australis.—Professor Owen has described, under this

provisional name, a fossil grinder brought by Count Strzlecki

from Australia. The specimen is an entire tooth, the crown
of which ' supports six principal mastoid eminences in three

' Oss. Fossil de Darmst. pi. xvi. fig. 3. ' The above inferences arrived at in 184G
^ Loc. cit. pi. xvi. figs. 1 and 1 a. were confirmed by M. Lartet's observti-

' Loc. cit. p. 70.' tions published in 1851.'

—

[Ed.]
* Subsequent Note by Br. Falconer.—
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transverse pairs,' ^ with a narrow subordinate basal ridge in

front, and a qiiadritubercular talon behind. A pair of small

tubercles is placed in each of the valleys, in the long axis,

forming a connection between the transverse ridges. The
dimensions are stated to be 4 inches 10 lines in length,

width behind 2 inches 11 lines, and height of the middle
ridge from the base of the crown 2 inches 6 lines. According
to Professor Owen, the specimen presents a generic and
nearly specific identity with Cuvier's rej)resentation of M.
angustidens, as exhibited in PI. II. fig. 11, PI. III. fig. 2, and
PL I. fig. 4 of the ' Ossemens Possiles.' He considers that it

differs as much from M. anciustidens as the latter does from
M. Andium, and from the M. longirostris of Kaup in the
principal transverse ridges being more compressed antero-

posteriorly in proportion to the height, while they taper to

sharper summits. The dimensions correspond very nearly

with those assigned above to the penultimate of the lower
molar of 31. Andium.
The occurrence in the Australian continent of fossil

marsupial tj^^es of the large Pachydermata, the dentition of

which so closely assimilates that of the latter that Dipro-
todon was in the fii'st instance referred to Dinotherium,
might raise a question whether the sj^ecimen under con-
sideration might not be a marsupial rej)resentative of Mas-
todon ; but Professor Owen, with good reason, believes it to

belong to a true Mastodon, founding his o^jinion upon the
complex form of the molar. A question of more weight
arises respecting the authenticity of the specimen as really

of Australian origin. It was not found in situ by the emi-
nent traveller, but prociu'ed by him from a native of New
Holland, at some distance from the asserted locality. The
tooth itself does not farnish characters sufficient to disting-uish

it from M. Andium ; and luitil further evidence is adduced,
the specific independence of M. Australis and its Australian
origin must, under these doubts, remain in abeyance. The
almost cosmopolitan range of Mastodon makes the presump-
tion more probable of a species of this genus extending to

New Holland than perhaps of any other genus among the
Pachydermata. The specimen belongs to the TrilopJiodon

section of Mastodons.

ISTo species of this group has yet been discovered in the
fossil state in India.

Mastodon, Section Tetralopliodon.—The group of species
for which we propose this sectional name is defined by
characters, in the numerical disposition of the crown ridges

' Owen, Ann. of Nat. Hist. toI. xiv. 1 844, p. 269.
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of the grinders, equally constant with those which have been

shown above to hold in the section TrilopJwdon : a quaternary

division of the crown being presented by every tooth in

which a ternary arrangement occurs in the latter. This

section, so far as it is known to us at present, comprises foiu-

fossil species, two of which are European and two Indian.

The two former have hitherto been confounded together by
most authors, as well as with M. angustidens. Their accurate

discrimination is of great importance, as they appear to

belong to faunas of two distinct periods.

M, longirostris.—The materials requisite to illustrate the

dentition of this species, thanks to the indefatigable re-

searches of Dr. Kaup in the fossiliferous sand of Eppelsheim,

are as complete as in the case of M. Ohioticus. The series

of teeth is beautifully represented in the ' Ossemens Fossiles

de Darmstadt.' There were three deciduous molars in the

upper jaw ; of these, the antepenultimate or first (theoreti-

cally the second) is of an oblong form, broader behind than

in front, consisting of two ridges disposed in four points

;

the dimensions being about 1-2 inches long by 0*9 inches

broad. The second or penultimate milk molar is composed
of three principal ridges, with an obscure talon crest behind,

measuring 2 inches long, by about 1"4 of width in front, and
1-6 inches behind. The third or last milk molar has a crown
composed of four transverse ridges, with an accessory crest

in front, and a talon ridge behind. A sinuous longitudinal

channel bisects the crown, along the axis, into an outer and
inner division, as in the North American Mastodon, each

division of the ridges presenting a finely lobed or denticulated

edge, composed of from four to five minute points. These

edges are gradually depressed from either side towards the

centre, so that they unite at a very open angle. The anterior

crest is given off from the principal point of the inner side of

the first ridge ; it descends obliquely outwards to the base of

the outermost point, and is thence reflected backwards in a

basal collar, bounding the inner side of the crown. There is

no corresponding collar along the outer side. The valleys

are transverse, but their continuity across is somewhat
interrupted by small mammillEe near the axis, which form a

sort of bridge between the contiguous ridges. These charac-

ters are minutely and carefully described by Von Meyer.
This tooth measures 2*7 inches long by about two inches

broad. For the determination of these teeth we have had
access to the origmal specimen, now in the possession of the

Earl of EnniskiUen, figured by Kaup (PI. XX. fig. 2),' and to a

' Also figured in Fauna Antiqua Sivalensis, PL xl. figs. 6 and 6 a.—[Ed.]
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cast of the Darmstadt specimen, also figured bj^Kaup (PI. XVI.
fig. 1), but first described by Von Meyer, under the name of
M. Arvernensis. These specimens—the foi-mer belonging to
the right and the latter to the left side of the jaw—are very
nearly of the same age.

^

* * * * * -jf *

We now get out of the true Mastodons, and the numerical
definition of the crown ridges of the intermediate molars
becomes gradually more and more irregular. Instead of
characterizing groups of species, as has been shown to hold
good with respect to the ternary and quaternary divisions,

the next ascertained numerical increments become distinctive

marks of individual species only ; and as the cypher in-

creases everything like correspondence between consecutive
teeth ceases, the number of ridges augmenting with the age
of the tooth, till at last they become indefinite.

The next numerical formula after the ternary and quater-
nary might be expected to be quinary, in the ridges of the
last milk molar and the first and second true molars ; but the

number five is not met ivith in these teeth in any hioivn species.

There is an abrupt transition from four to six, which occurs
in Elephas Gliftii, the species which, in our view, constitutes
the first of the elephants, as distingaiished from Mastodon,
and establishes the immediate passage between the two.^
The accessible materials for illustrating the dentition of

this species are limited, at present, to the last milk molar
and the three true molars of the upper jaw, and the last

molar of the lower. The si:)ecimens which fru-nish these are
all derived from the kingdom of Ava. The last milk molar
is shown in a palate specimen along with the anterior portion
of the first true molar, brought by Colonel Burney from the
banks of the Irrawaddi, and i^resented by him to the British
Museum.^ But the crown is worn down to the common base
of enamel, and the number of ridges does not admit of being
distinctly made out. The first true molar is beautifully
shown in fig. 6 of Plate XXXIX. of Mr. CHffc's memoir in the
' Geological Transactions.' It is a very broad rectangular
tooth, having the crown divided into six ridges, with a small
heel ridge. The ridges are continuously transverse, as in
the plates of the true elephants, with no indication of the
longitudinal furrow which, in all the true Mastodons, divides
the crown along the axis into two halves.''

' There is a deficiency here in the Mastodon Sivalensis indicated a Penta-
Maniiscript, but further remarks on lophodon type. See rol. ii.

—

[Ed.]
M. lougirostris and M. Arvernensis viiW ^ See Fauna Antiq. Sival. pi. xxx. figs,

be found in vol. ii.

—

[Ed.] 1, 2, and 3 ; and also Appendix.— [Ed.]
2 This was written in 1846. Dr. Fal- • The Manuscript ends here.— [Ed.]

coner subsequently determined that
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APPENDIX TO MEMOIR ON ELEPHANT AND MASTODON.

I.

—

Descriptions by Dk. Falconer of Fossil Remains of Elephants in

Museum of Asiatic Societv, Bengal, extracted from the
Museum Catalogue.

A. Frotn the Sewalik Hills.

[Of the numerous specimens of Fossil Elephant from the Sewalik hills,

described in the catalogue, the following are most noteworthy.

—

Ed.]

No. 7. Elephas insignis.—Beautiful specimen 'of the upper maxilla,

right side, of a very young animal, showing the second milk molar
nearly entire in situ, with the fang cavities of an anterior milk molar in

front : also the lower half of the alveolar canal with some of the outer

laminffi of the tusk adhering to it. The tusk for the age is of very large

size, probably indicating the animal to have been male. The end of

the alveolus of the third millv molar is seen behind, but no part of the

tooth. The specimen includes also the palatine portion of the maxillary

bone, and part of the jugal apophysis of the same bone. The specimen
is a good deal covered with argillaceous matrix which conceals the sur-

faces of the bone.
Inches

Length of fragment 4-3

Length of molar .......... 2'7

Width at second ridge......... 1-35

Greatest width behind . ........ 1-6

Height of crown at fifth ridge ....... 1"

The enamel of the ridges is deeply grooved vertically, forming
sinuous folds upon the plane of wear. The first five ridges are more or

less worn, showing that the tooth had been in fidl wear ; the last ridge

intact, exhibiting the tips of five mammillas. Diameter of alveolus of

tusk, 1-2. This is a very valuable and instructive specimen, as re-

gards the early dentition. It corresponds very closely with the spe-

cimen figm-ed in PL XIX. fig. 1, of Faim. Ant. Siv., but is still more
perfect.

No. 8. Elephas insignis.—Fine specimen comprising the anterior

half of the horizontal ramus, lower jaw, left side, of a young animal
corresponding very nearly in age with No. 7, and showing the same
teeth. It is broken off vertically in front near the symphysis, and
behind posteriorly to the molar. It shows the second milk molar in

situ nearly entire, with the first five ridges more or less worn, the last

ridge barely touched. The two first ridges partly broken off. The
tooth is the second milk molar, and it agrees so exactly in every respect

in form and characters with the corresponding tooth of No. 7, that it

is vmnecessary to give details : it might even have belonged to the
same animal. Two empty fang-pits of the faUen out first milk molar
are seen in front.

Inches
Length of specimen . . . . . . . , . 6-

Height of jaw to alveolar margin, at fii-st milk molar . . .3-2
Thickness of jaw behind ........ 27
Length of molar ......... 2'7

Width of crown at second ridge . . . . . . . 1 '0.5

Ditto ditto, behind . . .
1-6
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It will be seen from the last measurement that the tooth contracts

from behind forwards very considerably.

A valuable and instructive specimen.

No. 10. Elephas {Stegodon) hombifrons (dovibtfuUy referred to this

species).-—Fragment comj^rising the upjoer maxilla, left side, containing

a large tooth in situ ; the greater part of the outer surface of the max-
illa is sho^vn vertically, together with the extremity of the pterygoid

apophysis behind the alveolus. The posterior half of the crown of the

tooth is broken off, leaving only four white discs of wear in front. The
lirst ridge is entirely worn out, and the tooth must have belonged to a

very large-sized adult animal, for it appears to have been the last true

molar.
Inches

Entire length of tooth. 97
Width of crown at fourth ridge . . . . . . .4*1
Breadth of ivory disc of second ridge . . . . . . V2

No. 19. Elephas {Loxodon) planifrons.—Fine fragment, comprising

the superior maxilla, left side, detached, with two molars in situ and the

greater portion ofthe palate ; broken off behind immediately to the rear of

the posterior border of the palatum, and in fi'ont near the commence-
ment of the diastema. The anterior tooth is well advanced in wear,

and shows about seven ridges, the two anterior of which have been

ground down to a common chsc. The plates are expanded somewhat
in a lozenge form in the middle. The enamel for an elephant is thick

and a good deal waved (or plaited) in this specimen ; the cro\vn is very

broad, the talon consists of about foiu- mannuilla?. The posterior molar

is broken off in a line with the posterior border of the j^alate, and only

shows four very thick ridges, which are in germ and completely covered

over with cement. The greater part of the section of the tooth shows

the low elevation of the ridges characteristic of E. planifrons and the

other Loxodons. This specimen is much weathered, and there is

hardly any matrix upon it.

Dimensions.

Length of fragment ......
Ditto anterior molar ......
Greatest breadth of crown of ditto

Height of crown behind at the last ridge inside of ditto

Length of fragment of last molar ....
Height of second ridge of ditto ....
Width of last ridge of ditto measiu-ed at the section

Inches

. 12-

. 7-

. 3-8

.
2-9

. 5-3

. 4-2

. 3-9

No. 21. Elephas {Lox.) planifrons.—Fine specimen, lower jaw, left

side, comprising the greater portion in length of the horizontal ramiis,

broken off in front about the middle of the diastema, and in rear be-

hind the offset of the coronoid apophysis, mth two molars z'?i situ. The
frst is entire, being surroimded by the alveolar border and shows seven

ridges, the two anterior of which have their surface broken off;

the rest, with the exception of the last, being more or less worn ; the

ridges show the discs expanded in the middle with very thick enamel
plates, which are nearly free fi'om jilaiting, and the mammillfe appear

to have been thick and few in number, there being five to the last

ridge. This tooth appears to be the antepenultimate or first true
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molar—inferred from the comparatively small size of the jaw indicating

a young adult, from the small size of the tooth and from the one behind
it. The seco7id is broken off about the middle and is entirely in germ,
no jDart of it having emerged above the border of the alveolus ; it shows
the greater part of six ridges ; the mammillEe are few in niunber and of

large size and with very thick enamel, nearly as thick as in the stego-

dons : one mental foramen is visible. This is a highly instructive

specimen, both as regards the middle-aged dentition and as showing the

transition into the Stegodons, the enamel being very thick and the ridges

comj)aratively low.

Dimensions.
Inches

Length of specimen ........ 13-5

Ditto of anterior molar ........ 6'

Width of crown in front ....... 2'

Greatest width at fifth ridge ....... 3-

Length of fragment of posterior molar ..... 4'7

Width of base of crown of last ridge ..... 3"5

Height of enamel plate of fourth ridge . , . . . 2-9

The specimen is entirely cleared of matrix, but is weathered into

the reddish ochreous colour common in many of the Ava specimens.

Unluckily there is no information as to whence it came.

No. 22. Elephas{Lox.) pla7iifrons.—Fine fragment of the lower jaw,
comprising nearly the whole of symphysial portion of both sides, the

beak of which is slightly broken off: the whole of the horizontal ramus
and greater part of ascending ramus right side ; the condyle and
coronoid apophysis alone are wanting. Two molars are contained in

the jaw. The anterior one is well worn, showing about six ridges and
a heel ; the three anterior ridges being ground down into one common
disc, and the three posterior also worn down close to the base of the

crown. The discs of wear are wide, and a little expanded in the

middle, the enamel thick and with very little tendency to plaiting. The
posterior molar shows six ridges emerged from the alveolus, the two
anterior of which are sUghtly abraded, the rest being qriite intact and
covered over with a large quantity of cement. It is not apparent how
many ridges more are contained in the back part of the alveolus. Both
molars exliibit the characteristic form of Elephas planifrons in a well-

marked manner.

Dimensions.
Inches
21-0

7-7

7-5

6-8

3-6

5-5

Extreme length of fragment ......
Height of jaw to the surface of anterior ridge of first molar
Ditto behind to third ridge of second molar
Length of front molar .......
Greatest width of crown of ditto .....
Length of emerged part of second molar . . . i .

Length of diastema from anterior border of penultimate molar
to upper edge of extremity 'of symphysis .... 7"

The characters of the anterior j^art of the jaw differ very considerably

from those of the existing Indian Elephant. In the latter, the diastema

descends nearly vertically from the anterior extremity of the molar,

the beak is very short and the outline of the t\vo rami is rounded,
whereas, in the fos;41 the diastema descends obliquely forward at an
acute angle with the inferior border of the ramus, entailing a long
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spout to the symphysis, and this part of the ramus is thickened and
much swollen out, so that the outline forms a narrow oval, instead of

l^eing round. In these respects it resembles the African Elephant, but
the symphj^sial portion is still more elongated than in that species.

The inferior border of the jaw is considerably arched anteriorly ; five

scattered mental foramina are visible, the largest being at the base of

the beak.

No. 28. ElepJias Htisudricus.—IMutilated cranium, broken across

about the middle of the sheath of the incisive bones, with the loss of the

whole of the frontal, temporal and occipital regions
;
perfect in the left

maxillary, the whole of the palate, posterior part of diastema on both
sides, and the inferior part of the incisive bones; the right maxilla

broken off obliquely outwards from the inner margin of the alveolus,

the fracture having removed the greater part of the molar of that side

;

the posterior opening of nasal fossa entire. T'wo molars on the left side,

the anterior perfectly entire, showing ten ridges, the eight anterior of

which are more or less worn, but none of the discs confluent. The
enamel plate of the front accessory ridge also remains. The discs

of the three anterior ridges have the enamel a good deal plaited with a

narrow loop in the middle. The next three ridges have their digital

extremities worn into three distinct divisions, and the mammillae of the

posterior ridges are distinct. The enamel is thick as compared with

the Indian Elephant, but less so than in E. planifrons. The crown of

the tooth forms a narrow oblong, with little obliquity in the place of

wear. Of the posterior molar all the j)lates are in germ and concealed

by the pterygoid bone, the three anterior alone being exposed by a

fracture. They are seen to be very much deeper than in E. planifrons

and to be curved forwards at the apex. The section of the incisive

bones shows that the tusks were of about medium size, namely four and
a half inches in diameter.

Dimensions.
Inches

Length of palate from broken extremities of incisives . . 12'

Width of palate in front ....... 3'

Ditto behind .......... 4"

Length of anterior molar (penultimate) ..... 8-

Width of crown in front ....... 3'1

Ditto in middle 3-7

Ditto behind 3.5

Estimated length of last molar . . . . . . 11'5

Height of second plate ........ 4'7

This is the only portion of the craniiim of this species of considerable

size contained in the collection. The molars are inferred to be the

penultimate and last. They show well the characters of the species as

distinguished from E. planifrons.

No. 41. Elephas Hysudricus.—Very fine specimen of the loAver jaw
left side, comprising the greater portion of the horizontal ramus broken

off in front of the mental foramen, and of the whole of the ascending

ramus as high as the neck of the condyle ; containing the last molar in

sitv, nearly worn out, and the whole length emerged from the alveolus;

the anterior part of the tooth woidd appear to have been worn away

;

the remains of twelve ridges are visible, the first three of which are
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confluent into a continuous disc ; all the rest except the two last are

more or less affected by wear ; the discs are narrow and the j^lates

closely approximated, showing little plaiting of the enamel and not much
expansion in the middle ; both these characters being inferred to be

owing to the veiy advanced stage of detrition.

Dimensions.
Inches

Length of specimen from anterior fracture to posterior border of

ascending ramus . . . . . . . .
17'

Height from plane of lower border of horizontal ramus to

summit of fractured condyloid apophysis . . . 17'7

Antero-posterior diameter of ascending ramus ... 8'

Vertical height of horizontal ramus, measured to outer margin
of alveolar border ........ 7"

Length of crown of molar ....... 8'

Width of ditto in middle 3-1

This is the most perfect specimen in the collection, so far as the lower

jaw is concerned.

No. 64^. Elephas Cliftii.—Fine fragment, comprising horizontal ra-

mus of lower jaw right side, from the middle of the symphysis on to

near the middle of the ascending ramus, with one finely preserved

molar. This tooth shows seven ridges in fiill wear, Avith about two
ridges broken off, discs a good deal depressed, and the enamel much
plaited. An interrupted basal cingulum on the outside at the extremi-

ties of the valleys. The diastema slopes downwards and forwards at an
acute angle with the inferior border of the ramus, and is a little concave

in its outline. Three mental foramina in a nearly horizontal line,

differing from what is seen in E. planifrons, the most anterior being
the largest.

Inches
Length of molar . . . . .72
Greatest width .......... 3-8

Inferred to be the last true molar of an old animal. Presented by
Col. Colvin : No. 5 in his Catalogue in ' Journ. As. Soc' vol. v. p. 181.

B. From Ava.

No. 2. Elephas (Stegodon) Cliftii.—Fine specimen consisting of
the superior maxilla, right side detached, with the last true molar in

situ, the whole length of the alveolus shown with a small part of the

diasteme in front, and a portion of the remains of the penultimate true

molar which had been worn out. The specimen is impregnated with
black ferruginous infiltration, and is sparingly covered with a gritty

sandstone matrix : the last molar is nearly entire and in fine preserva-
tion, showing seven ridges and a heel : the first three ridges are well
worn, the most anterior being nearly ground out, and they show a con-
tinuous transverse excavated fossa, surroimded by a continuous more
or less waved belt of enamel. The 4th ridge is only slightly abraded
at the apices of the mammilla, and the 5th ridge is barely touched.
The 6th and 7th, with the heel, are quite intact.

The plane of wearing slopes obliquely from the outside inwards, so
that the interior side of the first three ridges is ground down much
lower than the outer side. There is no mark of a longitudinal line

VOL. I. I
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bisecting the tooth, as in the true Mastodons, into an outer and inner

division. The ridges are a little convex in front and concave behind,

determining a similar form to the valleys between them, which run
across without interruption, there being no accessory mammillEe deve-

loped so as to encroach upon the valleys. The mammilla are obtuse

and closely packed ; they are obscurely separated from each other by
shallow grooves or fissures, and nine or ten of them may be counted on
the intact ridges. Hardly any crusta petrosa is visible except between
the 5th, 6th and 7th ridges. The ivory is very thick, with a rugose

surface very much like that of Mastodon latidens. Overlapping the

front ridge there is a small portion of the ivory of the penultimate

molar, the remains of which had not yet dropped out.

Dimensions.
Inches

Extreme lengtli of crown of molar ...... 9'35

Breadth of ditto at second ridge ....... 4-3

Ditto at fifth ridge 4-05

Ditto at seventh ridge , . . . . . . . 3'6

Ditto of heel 2-8

Height of crown of third ridge, taken at outside . . .
1'3

Ditto at inner .......... 1"

Two large fangs are visible on either side in front, and another out-

side below the third ridge.

The cro^vn of the tooth tapers gradually and slightly from in front

backwards.

The ridges of enamel, even where intact, are very low for the size of

the tooth.
Inches

Extreme length of specimen is . . . . . . . 13-

Height of ditto from surface of fifth ridge to fracture... 8"

The characters of the crown of the tooth agree very closely in every
respect with the tooth of the lower jaw figured in Faun. Anticj. Siv.

PI. XXX. fig. 5, and it is inferred to be the last true molar of the upper
jaw, represented in fig. 3 of that plate. It is possible that the fragment

in fi'ont which is attribvited above to the penultimate molar may be an
anterior ridge of the last true molar which had got detached from
wearing out, in which the normal character of the tooth woidd be to

have eight ridges and a talon instead of seven as described above.

Supposed to be one of the seven jaws mentioned in the Journ. As. Soc.

vol. iii. p. 365.

No. 16. Elephas Cliftii.—Fine fragment, comprising the horizontal

ramiis lower jaw, left side, with nearly the whole length of the last molar
embedded in it ; broken oiF in front at the symphysis showing a part

of the diastemal ridge, and behind, a little in front of the offset of the

coronoid, the fractiure vertically including a portion of the fang ; a
single mental foramen is shown in front of considerable size. The
whole of the anterior two-thirds of the crown of tlie molar is entirely

worn out into a hollow surface of ivory without any enamel. The ivory

is seen to be of great thickness. Two ridges and a part of a third are

seen behind, the front one well worn, the last barely touched. An
intact mammilla is seen bounding each of the rear valleys at the out-

side, and a considerable quantity of crusta petrosa fills up the valleys.

There is no indication of a longitudinal bisecting line along the crown.
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The enamel is very thick and resembles that of the upper jaw, specimen
No. 2, also from Ava.

Inches
Length of fragment 12-

Height in front, at commencement of diasteme .... 7'4

Height ofjaw to inner margin of alveolus behind .... 6-6

Diameter of jaw behind at bulge of coronoid . . . .67
Length of molar 9-

Greatest width behind 4"

C. Fi'om the Nerhudda.

No. 40. Elephas Namadicus.—A superb cranium ofElephas Nama-
dicus of enormous size, exhibiting the whole Avidth of the occiput and
occipital fossa, the foramen magnum, the temporal fossa on both sides,

also both maxillaries with the last molar of each in situ ; also part of
both incisives, with the empty sheath of a huge tusk in each, and the

inter-incisive fossa ; also the whole length of the palate and a con-
siderable portion of the diastema. The frontal region mutilated from
the bosses of the vertex on either side on to the incisive border of the

nasal opening, involving the loss of the greater part of the parietal and
frontal bones and the whole of the nasals which are broken off, together

with the zygomatic arches and orbits. A portion of the deeper part of

the orbital fossa is shown on the right side, but considerably within the

broken oif rim of the orbit. The orbital ala of the sphenoid is also

shown together with the spheno-frontal fissure, leading to the optic

foramen and the common spheno-orbital and round foramen. The
whole of the spheno-palatine region is preserved, but the occipital con-
dyles are more or l^s mutilated, and the rim of the foramen magnum
injured. A portion of the jugal apophysis of the temporal on both
sides remains, but the glenoid surface is removed, with the exception of
the inner portion on the right side near the base of the apophyses ; the
auditory foramen, broken off externally, is also distinctly visible on the
right side. The surface of the sjiecimen, where entire, is black and
shining, as if coloured with iron, but it yields a white fracture. It is

almost entirely denuded of enveloping matrix, but the incisive sheaths
ai'e filled with a hard gritty calcareous sandstone, which also occupies
the cancellated cavities of the diploe where shown denuded. The skull
had fortunately escaped crushing, and the mutilated part only involves
that portion of the frontal region which, from its slight power of resist-

ance, would yield first to the effects of exposure to the weather.

Dimensions.
Feet Inches

Extreme length from broken margin of incisives to the pro-
jecting part of the occipital boss behind . . . 2 „ 10-75

Length from anterior border of occipital foramen to com-
mencement of diastema 1 ,, 10-25

Extreme width of the fragmented portion of the skull
l^ehind 2 „ 11-5

Width from middle of occipital crest to fragmented border
of cranium, left side 1 „ 5-25

Length from base of occiput at posterior margin of foramen
magnum to commencement of the diastema . . 2 „ I'S

Length from the protuberance of occipital boss to the inte-
rior margin of the nasal opening . . . . 2 „ 1-73

Height from posterior end of grinding surface of right molar
near the pterygoid to summit of right occipital boss . 2 „ 6-25

1 2



1 „
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in section, with a deep keel below and broad above, where it shows two

pairs of costal articular surfaces, and the commencement of a third

pair, the bone being there broken off. The uppermost pair of discs

appear to represent the jimctiou with the first pair of ribs? The
specimen was enveloped in a mass of calcareous sandstone, which left a

small portion exposed. The episternal portion is wanting.

Dimensions.
Inches

Length of the fragment 12-7

Depth at anterior end ......... 6'3

Ditto in the middle ......... 6'5

Width of upper surface, anterior end 4-9

The upper (vertebral surface) forms two hollows bounded by ridges,

i.e. two sternal elements.

No. 1. Elephas insignis.—Lower jaw, left side, comprising the anterior

portion of the horizontal ramus, truncated in front of the symyhysis,

containing six ridges of a molar tooth, the three anterior of which are

worn, the rest intact ; broken off behind near the commencement of

the ascending ramus ; covered over with soft sandy matrix. Vide

JoTirn. As. Soc. vol. xix. p. 489. This specimen is in the usual mineral

condition of the Nerbudda fossils as contrasted with those from Ava and

the Sewalik hiUs, viz. being white, soft and friable, and adhering to the

tongue, there being no ferruginous or calcareous infiltration. It is of

great importance, as being the only specimen of this Sewalik Stegodon

from the Nerbudda in the Asiatic Society's collection.

II.

—

Descriptions by Dr. Falconer of Fossil Eemains of Mastodon
IN Museum of Asiatic Society of Bengal.

A. From the Sewalik Hills.

No. 1. Mastodon Sivalensis.—Fine specimen of the upper maxilla

left side, comprising the greater portion of the palate and two molars

embedded in the jaw, with four empty pits, marking the situation of

the fangs of the second milk molar which had fiillen out. The third

milk molar is shown nearly entire, with the enamel crown broken off

at the outside of the first two ridges, and the first three ridges are seen

to be touched with wear forming depressed cups. The crown of the

tooth is bisected longitudinally into an outer and inner division, and
the groups of mammillae are seen to alternate, instead of being trans-

verse with accessory mammilla in the valleys (See PI. IX. fig. 2).

This is the normal character of the species distinguishing it alike

from M. latidens and M. Perimensis (PI. IX. figs. 3, 4, 5, and 6).

The sru-face of the enamel is deeply grooved vertically, so that

the ridges, when worn dowTi, present a very complex pattern. Behind
the fourth ridge is a talon consisting of a complicated group of

small mammiUse. To the rear of this tooth, the anterior portion of the

first true molar is visible in germ, and the posterior part of it is stiR

concealed in the alveolus ; it shows three ridges, presenting the same
complex form as the anterior tooth, but is very considerably larger in

every proportion. The four empty fang cavities in firont are nearly

square, sho-^ving that the crown of the tooth had a similar form, viz. that

_
it was short and broad ; these cavities are well apart from each other.

\
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Inches

Extreme length of fragment . . . . . . . .7"
Height from molar surface in front to upper edge of fracture . 43
Length of crowii of third milk molar ...... 3'2

Width of ditto in front 1-8

Ditto ditto behind 2-1

Ditto of back molar at third ridge ...... 25
Length of alveolar space of second milk molar (fallen out) . . 1 '2

Width of ditto in front 1-3

Ditto ditto behind 1-5

This is a very important specimen from sliowing so much of the early

dentition. It is evidently a yoimg M. Sivalensis, but there is nothing

to indicate the locality whence it came.

No. 2. Mastodon Sivalensis.—Fine specimen showing the tipper

maxilla, both sides, with the last milk molar and first true molar in

situ, closely resembling specimen No. 1. The specimen is broken

lengthways along the palate into two fragments, and it is a good deal

covered with sandstone matrix. The anterior molar on the left side

has the greater part of the cro^vn hammered off by attrition. On the

right side, what remains of it shows discs of considerable wear. The
back molar, on either side, is in a state of germ. It resembles No. 1

so closely, that further details are unnecessary.

B. From Ava.

No. 1. Mastodon latidens.— Fine specimen of the upper jaw, both

sides containing one entire molar in each, and the anterior ridge behind

of another molar germ. The specimen is broken off horizontally about

four inches above the base of the cro\vn of the molars, showing the floor

of the nasal fossa. The palate is perfect from the posterior border to the

commencement of the diasteme, where it is abruptly broken off. The
teeth are in the most perfect state of preservation ; the enamel is thick,

riigose at the sides, and presents on the crown a clouded pearly

appearance ; the anterior of the molars consists of four ridges and a

talon or heel ridge; the three anterior ridges are more or less worn,

the fom-th ridge only slightly touched in the middle ; each tooth

exhibits longitudinally a line bisecting it into an outer and an inner

half; the ridges are transverse, the furrow intervening being unbroken,

with a small mammillary process boimding the interior termination of

the furrow and interposed between the ridges. These mammiUary pro-

cesses are chiefly seen in the first and third furrows ; they are absent from

the second. Each ridge near the middle throws oiit one or two accessory

adpressed mammilla behind, which encroach on the fruTOWs without

distm-bing their continuity, causing loops of wear when the ridges are

groimd down ; there are about six mammillae to each ridge, the inner-

most of which is the largest. The talon on both sides forms a rather

complicated ridge, more largely developed than in most other species

of mastodon. The first and second ridge of the left molar are worn

down, so as to show continuous depressed discs of ivory surrounded
' with a border of enamel. The third ridge shows three small discs, the

outermost mammilla being hardly touched ; the fourth ridge and the

talon are hardly touched ; on the right side, the anterior ridge forms

also a continuous depressed disc, the second ridge is distinctly bijjartite

into discs of an irregular pattern, with a loop in each behind, caused





DESCRIPTION OF PLATE IX.

Mastodon Sivalensis and Mastodon Perimensis.

Figs. 1 and 2. Show in plan and profile the last upper molar of Mastodon

Sivalensis, one-third of the natural size, and copied from draw-

ings by Mr. Ford in Plate XXXVI., figs. 6 and 6 a., of the

Fauna Antiqua Sivalensis. The tooth has six ridges and a hind

talon and shows well the alternate disjjosition of the crown-

mammillae. There is a cast of the specimen in the British

Museum. (See pages 117 & 467, and vol. i. p. 29.)

Figs. 3 and 4. Show in plan and profile the antepenultimate molar of the

upper jaw, left side, of Mastodon Perimensis, one-half of the

natural size. The specimen was obtained from Perim Island,

and is in the Museum of the Asiatic Society of Bengal. The

figure is copied from a pencil drawing executed by Mr. Claude

Augier for Dr. Falconer, in 1856, and the identification of the

tooth is in Dr. Falconer's handwriting upon the drawing. (See

page 122.)

Figs. 5 and 6. Show in plan and profile the penultimate upper molar,

right side, of Mastodon Perimensis, one-half of the natural size.

The specimen, like the last, was obtained from Perim Island,

was identified by Dr. Falconer, and is in the Museum of the

Asiatic Society of Bengal. The figure is copied from a drawing

by Mr. Claude Augier. (See page 122.)
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by the accessory mammillEe. The third ridge shows three discs, the

oiiter mammilla being nearly intact ; the fourth ridge is barely touched

in the middle, and the talon is entire. The talon on the right side

shows seven mammillEe, large and small, that on the left only four.

The posterior molars are in a state of germ, and the first ridge only is

preserved on the left side ; on the right side it is broken in the middle.

The posterior tooth is seen to be of much larger size than the anterior

one ; the first ridge consists of about five mammillse, with an accessory

mammilla behind the first and second. A portion of the enamel border

of the anterior ridge of the left molar is broken off on the oiitside.

The enamel is very thick ; there is no appearance of crusta petrosa

on the furrows. The rugosity of the surface rims in transverse wavy
grooves or meshes somewhat as in the enamel surface of Ehinoceros,

but more marked.

In firont of the right molar, inner side, there is a nearly obliterated

pit of one of the fangs of the molar preceding it which had been shed.

There is no trace of this on the left side, where the molar is more
advanced in wear, having been protruded earlier.

The bony surface of the specimen when rmbroken is generally tinged

of a brownish red colour.

This specimen is singularly free from matrix, of which not even the

smallest poi'tion is visible upon the discs of wear, or in the crevices

between the teeth. In this respect it resembles a fresh macerated bone.

A black shining sm-face covers the upper side irregularly, upon which
thin gold leaf has been freely dispersed. This, when tested by a hot iron,

proved to be caused by a coat of Thee-tsee varnish so commonly used by
the Burmese for lackering. This was evidently an artifice to enhance
the supposed value of the specimen, which appeared to the Burmese
King worthy of being made a royal present, and was so offered to the
Governor-General of India, by the Burmese Embassy at Calcutta, in

December, 1854.

Dimensions of Molars.

Length
Width of crown in front

Ditto ditto behind .

Height of crown in front exteriorly

Ditto ditto interiorly

Ditto ditto behind exteriorly

Ditto ditto ditto interiorly

Width of first ridge posterior molar
Exterior height of ditto ditto

Other dimensions.

Breadth across the two molars anteriorly

Ditto ditto posteriorly .

Width of palate between molars anteriorly .

Ditto ditto posteriorly .

Length of palate

Eight
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No. 3. Mastodon latidens ?—Specimen consisting of the horizontal

ramus of lower jaw left side, trmicated obliquely downwards and back-
wards in front of the molar and behind about the middle of the ascend-

ing ramus, of which it shows a part. The specimen is dark-coloured
from ferruginous infiltration and is sparingly covered with a thin crust

of gritty calcareo-arenaceous matrix, resembling that found on the sur-

face of many of the Ava fossils. The whole length of the molar tooth

is visible in siht, but unfortunately all the enamel surface of the crown
is broken off, so as to deprive us of any direct and conclusive evidence

as to the species, but it is evident that the tooth is the third or last tj-ue

molar, as the section behind shows no marks of the nucleus of another

successional tooth to come after it ; but from the narrowness of the

cro^vn, it is confidently inferred that the specimen belonged to a true

Tetralophodon mastodon (either M. latidens or M. Perimensis^ and not

to E. [Stegodon) Cliftii. The jaw is characterized by its great transverse

diameter behind and great height in front. The removal of the sym-
pliysis has carried away the outer orifices of the mental foramina, but
two canals are seen in the section which also exhibits a nearly cylindrical

core, which is probably the residuum of the fang of a shed molar or a

tusk of the lower jaw ?

Dimensions.
Inches

Extreme length of fragment from broken edge vid sympliysis to

broken edge behind ......... 16'7

Height of jaw measured outside immediately in front of molar .
8'5

Ditto ditto behind 67
Greatest diameter behind, taken at bulge of ascending ramus . .

8*

Diameter in front in a vertical line with the anterior edge of the

molar............ 5'4

Extreme length of alveolus and crown of molar .... 10'

Diameter of crown of molar in front ...... 2-4

Ditto where widest behind ,.....,, 2-8

The tooth narrows very much from behind backwards, as seen in the

section ; the residuary portion of the crown of the molar vicAved from

the inside in front is elevated 1 to 6 inches above the alveolar border.

There is no portion of the enamel visible except an edging on the

outer side.

The form of the lower jaw is much thicker and shorter in proportion

than in the existing Indian elephant, further supporting the conclu-

sion that it belongs to a true mastodon.

This is a valuable and characteristic specimen ; and it is much to be
regretted that there is no tracing its origin in the records of the Asiatic

Society. Is it one of Col. Burney's specimens from Ava ?

No. 4. Mastodon latidens.—Fragment of lower jaw left side, com-
prising part of horizontal ramus from base of coronoid apophysis to

about 6^ inches forward, containing the posterior half of a well-

preserved molar, which is inferred to be the last or third true molar

from the absence of the indication of any other forming behind. It

shows four ridges with a talon, the three anterior of which are well

worn, showing that the animal was fully adult. The tooth agrees in

the closest manner in size, form, amount of wear and every other

respect with the corresponding specimen figured in Faun. Ant. Siv.

PI. XXX. fig. 6, which, however, has a ridge more in front preserved.
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The anterior ridge of the specimen is worn into a deep transverse disc,

of which the anterior botmdary edge of enamel is wanting. Tlie second

and third are also worn into continuous excavated discs ; the fourth

shows the caps of three large mammiUse slightly touched, and the talon

consisting of three mammilla in a transverse row is intact.

The accessory mammillse described as bounding the valleys on the

inside of the Burmese Embassy specimen (No. 1) are shown of very large

size in this specimen.

Dimensions.
Inches

Extreme length of fragment ....... 8-

Height of section in front ........ 7'8

Ditto ditto behind 6-2

Diameter behind ......... 655
Length of fragment of molar . . . . . .

.6-1
Greatest width in front . . . . . . . . 4'1

Height of enamel crown in front 1'4

The colour of the specimen differs from most of the Ava fossils in

absence of a ferruginous tint, and the enamel is greyish and pearly,

looking as in No. 1 : very little matrix upon it.^

No. 5. Mastodon ?—Fragment of lower jaw, left side, divided

longitudinally nearly in the middle, jet black in colour, with a smaU

quantity of sandy matrix; no indication of a tooth or alveolus but seg-

ment of a canal (dentary ? ) running longitudinally near the inferior

border. The fragment is in two joined pieces.

Extreme length, 11-^ inches.

Identification very obscure.

No. 6. Mastodon latidens.—Fragment of molar divided vertically

and lengthways, consisting of the back part with three well worn ridges

and a talon, and one great posterior fang. The end of the talon bears

upon its ivory surface the disc of pressure of a molar behind. The
enamel is very thick, and in every respect as in specimen No. 4. The
worn surface of the discs agrees exactly with those of the Ava speci-

mens figured in the Fauna Antiq. Siv. PI. XXXI. figs. 7, 8.

Extreme length of specimen
Height from fang to surface of crown

Inches

.
3-5

. 3-5

No. 7. Mastodon ?—Fragment consisting of the last ridge and talon

of a molar tooth, with the mammiUjB in germ and entire. The
mammillae numerous and closely aggregated together. Species in-

determinable.

No. 28. Mastodon.—Proximate phalanx of hind leg, very thick and

massive, highly coloured with iron infiltration.

No. 29. Mastodon.—Mutilated fragment of a large massive acetabu-

lum in two pieces, black and heavy like a mass of iron.

• The engine turned-like marking, re-

sembling that of a watch-case, which
Owen states to be ' peculiar to the tusks

of Proboscidian Pachyderms,' is dis-

tinctly visible at the posterior end of the

ivory in this molar, showing that the

ivory of the tusk does not differ in

structure from that of the molar. The
term 'dentine'' is therefore untenable:

Vide Owen, ' Odontography,' p. ii. Intro-

duct, and p. 627.
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No. 30. Mastodon.—Dorsal vertebra; apophysis broken oiF; body
compressed and showing very approximated costal articulations. Trans-
verse diameter of body S'S inches ; antero-posterior diam. 3"5 inches

;

thickness 2 inches. Very small for a proboscidean vertebra ; highly infil-

trated with iron.

C. From Perim Island.

No. 1. Mastodon Perimensis.—Permanent molar, upper jaw, left

side, with four ridges complete, first ridge worn (antepenultimate).
Characteristic specimen. (See PI. IX. figs. 3 and 4.)

No. 2. Mastodon Perimensis.— Upper molar, right side, probably
penultimate, with four ridges, the first two worn. Characteristic

specimen. (See PL IX. figs. 5 and 6.)

No. 13. M. Perimensis.—Molar, unworn, with four ridges and
talon ; anterior portion wanting ; highly characteristic.

No. 16. Mastodon?—Humerus, lower end, left side, huge size, in

two pieces. The largest known.

No. 17. Mastodon?—First vertebra of neck (atlas) of large size,

very complete.

No. 18. Mastodon or Elejyhant.—Cervical vertebra, in two pieces
;

left half of neural arch broken oiF and lost, belonging to an animal of
enormous size.

No. 19. Mastodon or Elephant Dorsal vertebra (anterior) nearly
complete. Spinous process of enormoiis size broken off; costal cup
present on left side.

No. 20. Mastodon or Elephant ?—Lower extremity of a femur, right
side, in two pieces, ofvery remarkable form, with a considerable portion
of the shaft attached. The condyles are covered with Perim matrix,
which has become partly engrained with the bone, but the general
contour is visible, agreeing closely with the elephants and mastodons.
The shaft, however, gradually contracts from above the condyles into an
attenuated and comparatively slender shaft, such as is unknown among
these types, fossil or recent. The section of the shaft is a compressed
oval, with a very sharp edge at the outer side. Can this be a femur of
Dinotherium ? There are no ascertained remains of that genus in the
collection.

Dimensions.
Inches

Length of fragment 19-5
Greatest width above condyles 7-5
Antero-posterior diameter of condyle 6-

Transverse diameter of shaft at fracture 4-1

Antero-posterior ditto . . . . . . . . . 2'5

No. 102. Mastodon Perimensis.—Fragment comprising a portion of
the horizontal ramus of the right lower jaw broken off vertically in
front of the penultimate molar, and behind at the commencement of
the offset of the coronoid process, showing the entire molar alveolus,
together with the hollow alveolus of another molar behind. The
molar unluckily has the crown very much mutilated, but it distinctly

shows the masses of foiu- ridges, bounded by a large fang in front and
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also behind. A depressed disc, bounded by a belt of enamel, shows

that the first ridge was partially affected by wear ; and a similar cha-

racter shows that the second ridge was slightly touched. A great part

of the enamel on the right side of the ridge remains entire. The third

and fourth ridges are completely denuded of their shell of enamel, but

they were probably qiiite intact. The first and second ridges, which

remain, show the longitudinal bisecting line. The valleys are trans-

verse, but it is seen that they are interrupted in the middle by an

accessory lobule in front and behind each ridge. Their outer termi-

nation is bounded by a large depressed mammilla exactly as in ilf.

latidens. The enamel is very thick, and shows deep rough lines of

longitudinal grooving. The mammillgs of the ridges appear very

high, and it is seen that the accessory lobules in the furrows form a

projecting loop to the disc of depression exactly as in M. Perimensis.

Dimensions.
Inches

Length of fragment 8-8

Height from lower surface of ramus to alveolar margin, outside . T'i

Transverse diameter of ramus at posterior end of tooth . .
6'5

Length of molar .......... 7'

Width about middle 3-5

Height of crown at second ridge 2'6

Nothing more than the cup of the last molar is shown behind. The
lower edge of the ramus is broken off, and shows a canal of about 1-|- inch

in diameter, running longitudinally. The nature of this is doubtful.

This jaw is seen to be of less diameter proportionally than the jaws

attributed to M. latidens, more especially the Ava specimen No. 3. There

is hardly any matrix to indicate whence the specimen came, and there is

nothing of the yellow marly conglomerate generally found on Perim Island

fossils. But the characters of the tooth are so close to those of M. Peri-

mensis that it is attributed to that species. It is much to be regretted

that no record has been kept of the history of this specimen, or wliero

it came from. [After having gone over all the collections, the opinion

arrived at is that this and the next specimen. No. 103, are more likely

to have been from Ava than Perim Island.—23rd Feb. 1855.]

No. 103. Mastodon latidens.—Fragment of the horizontal ramus,

lower jaw, right side, broken off near the symphysis in front, and im-

mediately behind the molar in rear ; broken also at the lower border.

It contains an entire molar in situ, being the first of the true molars,

and the remains of a worn-out milk molar in front. The crown of the

tooth, which is well worn, shows four distinct ridges, the three anterior

of which are ground down each into a continuous broad disc, showing,

about the middle, the characteristic loop of enamel in front and behind,

which indicate the accessory mammillae situated about the middle of

the valleys. The last ridge shows two discs, which are distinct,

although nearly confluent. The talon is barely touched by wear.
Inches

Length of fragment . . . . . . . . . 6'1

Height ditto to crown of molar in front...... 4-7

Ditto ditto behind ...... 52
Length of molar . . . . . . . . . .4-1
Width of ditto at second ridge . . . . . . . I'S

Ditto ditto fourth ridge 2-2

Length of fragment in front of molar . . . . . . 1'7
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No mark. There is some sandy matrix sparingly covering the
fossil, not like the ordinary Perim matrix. But the characters of the
tooth are entirely those of Mastodon latidens ; a yoimger tooth closely

resembling it contained in the Scinde collection, No. 2.

D. From Scinde.

No. 1. Mastodon latidens.—Fragment of large upper (?) molar,
comprising two ridges, little touched by wear. The only complete
iurrow present is transverse without interruption, as in the Ava speci-
mens. The longitudinal bisecting cleft is very distinct. The weathered
appearance is peculiar, differing from anything else in the collection.

The teeth appear to have been embedded in a yellowish clay.

No. 2. Mastodon latidens.—Third milk molar, lower jaw, left side (?),

showing the posterior two and a half ridges and the heel, all well
worn. The two last ridges are supported on a large fang. The an-
terior, with the whole of the first and half of the second ridge, are
broken oiF. The valleys are transverse, without interruption. Vide
Perim Island specimen, No. 103.

No. 3. Mastodon latidens.—Portion of a second milk molar, show-
ing two ridges and a low talon ridge supported on one fang. The
valley very open. Foimd in a low range of sandstone breccia, com-
posed of angular pieces of nummulitic limestone cemented with clay, at

Sehwan on the north side of the Jukkeo Hills.

HI.

—

Mastodon (Triloph.) Pandionis.^ Description by Dr. Falconer
OF Fossil Molars from the Deccan, presented by Colonel
Sykes to the India House Collection.

(Extraciedfrom Note-book: 2ith December, 1856.)

No. 1.—The principal piece is a penultimate molar, upper jaw,
left side : so determined fi-om comparison with a germ specimen from
M. Lartet of an antepenultimate. The crown of the tooth is perfectly

entire, the front ridge alone being a little touched by wear on the
inner side ; but the fangs and base of the tooth are broken off right

across on a line with the termination of the enamel shell. It exhibits
three well-defined ridges, with a thick strong front talon, and a hind
talon confluent with the last ridge. It is a true and immistakeable
Trilophodon—the only one yet yielded by India, and very different in
its crown characters from all the Sewalik, Ava, or other fossil Mas-
todons of the East.

The general form of the crown resembles very strongly that of
Triloph. angustidens, the principal difference being that the ' col ' of
vallecular flanking mammillEe is still more developed than in that
species. The crown is traversed, as usual, by an indistinct longitudinal
cleft along the axis, marking off an outer and inner division. Each of
the three ridges has the outer division simple and composed of a thick

Dr. Falconer described the first

specimen as belonging to a new species,

Mastodon Andara7ivs. (From Pliny,

Nat. Hist. vi. cap. 19, ' Validior deinde
gens Andaree phirimis vicis, &c. The
' Aiidhra' race of kings (Wilson), soutli

of Godavery.)
The second, he regarded as identical

with a specimen of M. Pandionis in the
collection of M. Lartet, and its descrip-

tion is headed Mast. Atidaraiius, nunc
M. Pandionis.—[Ed.]
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conical transverse mass, the summit of which is somewhat compressed,

and indistinctly bi- or tri-lobed, by corresponding longitudinal furrows.

The inner division is more massive and complex, each ridge throwing

out from its anterior and posterior surface—the former diagonally

forwards, the latter diagonally backwards—a ' col ' of robust tubercles,

which meet in a chevron form in the middle of the valley, so that,

when the inner division of the crown is regarded in plan apart from

the outer, it presents, in conjunction with the outlying tubercles, a

series of zig-zags closely resembling the letter W. The complexity of

pattern is further increased by the salient apex of the connecting ' col

'

being continued outwards towards the margin in a single line of cylin-

drical mammilla;, which completely obliterate the bottom of the outer

half of each valley ; while the inner half, corresponding with the re-

entering angle between the large inner cones, forms a gorge which is

entirely free from tubercles. The anterior talon forma a subordinate

ridgelet, which is thrown off in the usual manner Irom the anterior

portion of the inner cone, and is continued outwards towards the

margin, with less inclination downward than is ordinarily the case in

the other allied species. It is composed of about four robust com-

pressed tubercles, which are separated from the anterior ridge by a well-

marked chasm. The posterior talon consists of a cluster of indistinct

confluent tubercles thrown off from the posterior part of the inner

tubercle of the last ridge, and so adpressed to the ridge tliat it does not

yield the defined and separate appearance seen in the talon of Triloph.

angustidens. After a little wear, the posterior talon Avould be involved

in the disc of detrition of the last ridge.

No. 2.—Among the teeth presented by Col. Sykes there is also a

small two-ridged Mastodon tooth, with very smooth enamel, which

in form, through every detail, agrees so exactly with a specimen of

Lartet's, that I unhesitatingly consider them to be homologous teeth of

the same side, and nearly of the same age.

Dimensions of Premolar
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but the anterior talon consists of two confluent prominent tubercles,

free from any mark, showing either that there was no penultimate

premolar, or that it was very caducous, and dropt out without pressure

from behind. The anterior ridge is narrow ; the posterior broad, as

in Lartet's ; but the ridges are more worn, and the discs confluent.

The crown slopes from the inside which is higher, to the outside

which is lower, but less so than in Lartet's. The intermediate

tubercle is worn down as in his, and the posterior talon is only

exhibited free on the imier side.

The. specimens are so exactly alike that they might have been
taken for the same species, but that the Indian is a little larger.

IV.

—

Note on the Teeth of the Mastodon a dents i-TROiTES of the
Sewalik Hills. By Captain P. T. Cautley.'

(Bead at the Meeting of the Asiatic Society of Bengal, June 1, 1836.)

Without fturther preface I refer the reader to the 1st volume of the

Ossemens Fossiles, page 268. Figs. 1 and 2, Plate IV., under the head
of ' Divers Mastodons.'

These drawings were presented to Cuvier by M. Faujas, and the

fossil was found near Asti in Upper Italy.

Cuvier merely alludes to this fossil as one of the varieties into which
the true Mastodon a dents etroites passes by a greater subdivision and
an irregularity of position of the mammillae ; the proportions of length

to breadth of the tooth retaining their full and perfect character.

By comparing the accompanying drawings with the figures above
alluded to, there can be no' demur, I imagine, in identifying the Sewalik
variety of Mastodon now under review with the Asti fossil. It remains
therefore simj^ly to note the peculiarities in form of the tooth : al-

though it may be a point for consideration hereafter, whether, as the

character of the tooth is so marked, and its peculiarities so rigidly

adhered to throughout the whole of the remains found in the Sewaliks,

it may not be placed imder a sub-genus, that of ' angustidens,'' with
the specific denomination of 31. Sivalensis.

There is no cortical substance or crusta petrosa ; the tooth consisting

•of enamel and ivory only, the former being very thick and massive, as

is normal in the mastodons.

The coronal sm-face consists of a double line of conical and obtusely

pointed mammillge : those on the external side being in most cases per-

fect, Avhilst those on the inner side are divided by a fissure or fissures

into two or three irregularly formed obtuse points. These mammillfe
are not, as in the true Mastodon angu'stide>:s, placed transversely or at

right angles with the line of surface, but meet each other from right to

left alternately, so that the furrow on one side is interrupted by the

mammilla on the other ; and the mammillaj on the wholeline of tooth lock

into each other in the same way that two seiTated edges opposed to each
other might be supposed to do, were they placed in contact. (PL IX. fig. 2.)

The outer surface of the enamel is smooth, and the space or furrow
between each mammilla both on the external and internal surface is

marked by a small tubercle, the presence of which however does not
appear to be constant.

' JReprinted from the Journal of the Asiatic Society, vol. v. p. 294.

—

[Ed.]
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The surface of the tooth of the lower jaw wears obliquely and out-

wardly on the grinding surface, as in the ruminants, in which respect

it differs entirely from the elephants.

The wear of the coronals is marked at the commencement by irre-

gularly lobed figures, which, as the detrition advances, become con-

fused and gradually unite, until the mammillae are worn away entirely,

when the tooth is left with merely a surface of ivory surrounded by
enamel.

The drawings are intended to represent the tooth at these different

stages ;i from the state of germ, to the old and worn down, tooth,

showing the intermediate state of detrition at different ages.

I wish to draw attention particularly to the alternating position of

the mammillffi, which I consider to be the chief specific character, and
which is distinctly marked throughout the whole series ; and, referring

again to the Asti fossil as figured in Cuvier, I think that a clear iden-

tification is established. (See PI. IX. fig. 2.)

As my object in writing this note is simply to point out the dis-

tinctive characters of the teeth of the mastodon a dents e'troites, which
has been found in the Sewahk hills, it is unnecessary to make any
further remarks until we can enter upon a general description of the

fossil mastodons and elephants of these hills ; noting, however, that

from the half of a lower jaw of this species, with its ramus attached,

which is now in my possession, we may look forward to some pecu-
liarities of form, differing very materially not only from the fossil and
existing elephant, but also from the other species of mastodon.

Up to this period I am only aware of the discovery of two species of

mastodon in the Sewalik hills ; namely, the variety of M. angustidens

which is the subject of this note, and the M. Elephantoides of Clift.

The former is very rare, and the latter in very great abtmdance.^

V.

—

Note on Mastodons of the Sewaliks. By Capt. P. T. Cautlet.^

In the present state of the researches into the fossil remains of the

Sewahks, it will be interesting to note any discovery of peciiliar in-

terest, without entering upon a description in detail. Such a descrip-

tion may, with propriety, be reserved, until the possession of a more
perfect and a more numerous collection of remains enables us to enter

upon the description with greater confidence : whilst, in the meantime,
to those who are interested in the study the periodical announcement
of progress made in our operations cannot be devoid of interest ; under
this idea I did myself the pleasure of forwarding to your Society the

note on the dentition of. the Mastodon angustidens (variety of), and
now send you one on a skull of another variety of Mastodon which has
been lately received. The sketches are drawn on transfer paper, and
will, I hope, be intelligible.

Figs. 1 and 2 are representations of the fossil skull—Fig. 1 being the

front, and Fig. 2 the profile or side view. Figs. 3 and 4 are similar

' The reader is referred to the de-
|

= The former is the Mastodon Sim-
seriptions by Dr. Falconer, in the Fauna lensis ; the latter includes the Elephas
Antiqua Sivalensis. Plates xxxii. to insignis and E. Cliftii of the Fauna An-
xxxvii.

—

[Bd.]
1 tiqua Sivalensis.

—

[Ed.]

' Reprinted from the Jouxn. As. Soc. Dec, 1836, vol. v. p. 768.

—

[Ed.]
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outlines of the existing elephant, on a scale of one-eighth on linear

measurement.'

The fossil is exceedingly perfect in some respects. The left orbit

and maxillaries are as sharp and well defined as in the recent skull

;

the frontal and nasals are tolerably perfect, the specimen is fractured
obliquely, removing the temporal swellings and diploe of the cranium,
together with the occipital condyles and foramen magnum ; the curve
of the occipital on its external surface is however retained, and
although sutures are altogether wanting, and the alveoli of the tusks
are mutilated, the specimen may be considered as sufficient to give a
perfect idea of the form of the skull ; and, as a form perfectly unique
amongst the proboscidean pachydermata, will be looked upon with
satisfaction by all those Avho take interest in the additions that have
of late years been so rapidly made to paleontology, and to the catalogue
of animals now no longer existing on the globe. The present skull

derives additional interest from its being so different from the only
type of the same genus or co-genus (for it may be permitted so to

designate the elephant) which has been left to us—so different, indeed,
as to completely modify the construction of the head, and the arrange-
ment of the muscular and fleshy matter that must have belonged to it.

Without entering into any minutiaj of detail on the peculiarities of
the head, of which the drawings will give a representation, and which
detail will be reserved tmtil our collections enable us to bring under
one view all the varieties of this genus that the Sewaliks may contain,

it will be sufficient, in announcing this very interesting addition to our
cabinet, to draw attention to a few leading points.

In the skull of the existing elephant, the excess of longitudinal
measurement, over that in the contrary direction, owing to the great
development of the superior portion of the cranium, is one of the
most marked peculiarities of its form ; the height from the external
nasal opening to the top or apex of the cranium is immense, although
tmdergoing modification from age ; this excessive development not
being derived from any increase of size in the cerebral cavity, but from
a wide sjjace composed of cellular bone or diploe, giving an external
and deep covering to all that space occupied by the brain ; the size

of the orbit is small in comparison to the temporal region ; the
large external nasal aperture is situated between the orbits ; and the
front in the Indian species is slightly depressed. Now in turning to

the fossil, we find that the whole of these peculiarities are either

reversed, or modified in an extraordinary degree.

The elevated and massive cranium does not exist, the slope towards
the occipital and foramen magnum commencing from the top of the
external nasal opening and falling ofl^ to the rear in an abrupt angle

;

the size of the orbit is large, and its encircling bones massive and
prominent ; the space between the orbits to the front continued up
to the nasal o]jeniug is depressed to an enormous extent, and the two
lines of alveoli of the tusks strongly marked ; the temporal fossse are
small in comparison to those of the existing elephant, and the
temporal bones, Avhich although broken off in the specimen from
which the drawing is taken, exists in another skull in our possession,

' The original figures have not been
reproduced, but a fine specimen of M.

Sivalensis is represented in Plate x.

—

[Ed.]





DESCRIPTION OF PLA.TE X.

Mastodon Sivalensis.

Cranium of Mastodon Sivalensis, one-fifth of the natural

size. Copied from a drawing by Mr. Scharf in Plate XXXII.

of the Fauna Antiqua Sivalensis. The specimen is in the

British Museum. (See pages 129 & 464.)
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appeJiring to be large and composed of cellular bone. The angle
formed by the tusks with the grinding surface is more obtuse than in

the existing elephant, and the form of head, instead of possessing the
proportion assimilating the skull of the elephant to that of man, may-
be considered as nearly square, or perhaps possessing a breadth in

greater proportion than the length. The height of the maxillary
bones, which is great in the elephant, is here much exaggerated, and
the form and profile especially is so peculiar, that a glance at the
sketch will, by comparison with that of the existing elephant also
given, be sufficiently striking.

The suborbitary tbramen is by no means large ; the proportion of
diploe in the upper part of the cranium bears no comparison with
that in the existing elephant, these differences, combined with the
peculiarity of form and position of the external nasal aperture, may,
in all probability, modify the extent to which this variety of Mastodon
was provided with a trunk; but to forbear from surmises or speculations
in the present imperfect state of the inquiry, it will be sufficient to

place this as a second to the angiistidens formerly noted.

P.S.—A letter this moment received from Captain Cautley an-
nounces the discovery of a superb specimen of the Mastodon angusti-
dens, a skull with both lines of molars, palate, and one orbit entire.'

He adds :
' We have much still to learn of these Mastodons. With

regard to the Mastodon elephantoules of Clift, there are evidently two
species, of the same character as to dentition, but with a remarkable
difference in the form of the cranium, one of which has the flat and
the other the elevated crown.'

—

Ed. Journ. As. Soc.

' A fine specimen of Mastodon Siva- I copiei from PL xxxii. of the Fauna An-
lensis is represented iu PI. x., which is | tiqua Sivalensis.

—

[Ed.]

VOL. I.
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TV. ON THE FOSSIL HIPPOPOTAMUS OP THE
SEWALIK HILLS.i

BY HUGH FALCONER, M.D., AND CAPTAIN P. T. CAUTLEY.

{Read Zrd February, 1839.)

Prom the abundant remains of this genns that have been
procured from the Sewaliks, and particularly the perfect

specimens now in onr possession, we are at no loss in recog-

nizing the characters which distinguished the Sewalik species

so remarkably, not only from the existing Hippopotamus of

Africa, but also from the fossil species hitherto found and
described.

The greatpointofpeculiarity is that the Sewalik fossil has six

incisors of a character peculiar to itself, independent ofthe form
of the cranium, which differs very materially from other varie-

ties. The numerous fragments in our collection enable the pro-

portions of the bones of the head and face to be very tolerably

ascertained ; and these, added to three nearly entire skulls,

one of which is that of an animal just approaching adult, and
the other two of a more advanced age, are so perfect as to

leave no doubt of the characteristic distinctions of one or

more new species.

To the fossil variety now to be described, we propose the

name Sivalensis, a name so far applicable as attaching it to

its locality, and commemorating the region m which its re-

mains have been scattered in such profusion.

In the African Hippopotamus, figured by Cuvier and so

fully described in the first volume of the ' Ossemens Fossiles,'

we find the incisors consisting of four slightly curved teeth
in the upper, and in the lower jaw four straight teeth project-

ing forwards at an obtuse angle with the plane of the grinding
surface, the two centre ones being of considerably larger pro-

portions than the others, and being formidable weapons either

for tearing the roots and weeds, from which the animal de-
rives its nourishment, or for defence. In the fossil Hippo-
potamus before us, these large and powerful teeth are replaced
by others of a smaller size but in a greater number, there
being no less than six, those in the uiDjDer jaw being slightly

' Eeprinted from the ' Asiatic Ee-
searehes,' vol. xix. p. 39. Numerous
drawings illustrating almost every bone
in the skeleton of the HipiMjwtciiyms

(Hexaprotodoii) Shmlensis and Meryco-

fotamus dusiirdlis will be found in the

Fauna Antiqua Sivalensis (Plate lix.

it seq.) The illustrations in this re-

print are copied from the Fauna.

—

[Ed.]





DESCEIPTION OF PLATE XI.

Hippopotamus (Hbxaprotodon) Sivalensis.

Figs. 1, 2, and 3. Upper, palatal, and lateral views of cra-

nium of Hippopotamus 8ivalensis, one-eiglitli of the natural

size. Copied from drawings by Mr. Ford in Plate LIX., figs.

1, la, and 1 h, of tlie Fauna Antiqua Sivalensis. The

specimen is in the British Museum. (See pages 131 & 499.)

VOL. I.
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curved downwards, and those in the lower projecting forwards

(PI. XII. fig. 3) ; the diameter of these teeth, which are cylinders

with truncated, ends, is less in the npper than in the lower jaw,

and the central teeth maybe considered as being in some degree
larger than those on the right and left. When we advert to

the uses to which the incisive teeth of this unwieldy animal
are applied, the means of tearing up the food, and the sieve

to cleanse that food afterwards,' we see in this form of tooth
and this arrangement of the muzzle, an adaptation to the
wants as perfect as, although for defence less powerful than,

in the existing species. With the six incisors our fossil

animal has the canine teeth of the upper jaw with a reniforra

outline in transverse section, whilst that of the lower jaw is

pyriform, or pear-shaped. The molars resemble those of the
existing species, and are numerically the same; the first milk
or deciduous tooth which, as in the horse, falls and is not
again replaced, is here also conspicuous.

In j)roceeding to a comparison between the fossil head and
that of the Cape Hippopotamus, we are at once struck with
the position of the orbit of the Sewalik fossil. Viewing it in

profile, the orbit is considerably more advanced, and the
general contour of the head thereby modified (PI. XI. fig 3);

—

taking a measurement from the posterior extremity of the oc-

cipital condyle to the anterior ridge of the orbit, and from that
point to the front of the muzzle, we have in the existing animal
a proportion of 3 to 5, and in the fossil 9 to 13^, giving to

the orbit of the latter a more central position on the face ; this

peculiarity leads to the muzzle and the zygomatic arch beinr

separated by a hollow much more abrupt and much shorten

on its antero-posterior line than in the Cape Hippopotamus
(figs. 1 & 2). The anterior termination of the zygomatic arch
on the malar angle is more acute, and the general form of this

arch more prominent. The temporal fossae are longer, and
the temporal apophysis in its descent to join the malar bone
is slightly inclined forwards, placing the posterior angle of
the zygomatic arch in a more advanced position, and more
in front of the occipital surface, than in the existing animal.
The occipital crest is also more elevated, and the general
appearance differs, owing to this position of the orbit;

which, as will be naturally concluded, leads to a different

proportion in the bones of the head, those of the cranium
being lengthened, whilst those of the face are shortened in

proportion respectively. In the suture separating the
temporal apophysis from the jugal, we see the same direc-

tion and inclination as in the existing animal.

' Vide Lancet : Professor Grant's Lectures.

K 2
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We will here introduce the table of measvirenients, in juxta-

position with Cuvier's of the Hippopotamus of the Cape and
of the Eui-oj)ean fossil.
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The Sewalik fossil, noted as ITo. 1,' is a perfect skvJl, with
the exception of the incisive bones, and fortunately exhibits

the sutures on the upper surface ; a second specimen, consist-

ing of the occipital and parietal regions with the frontal as

far forward as the front of the orbits ; and a third fr-agnient,

consisting of the incisive bones and teeth with the anterior

extremity of the nasals and mamillaries, are those from which
we draw a comparison of the bones on the upper and lower
surface, and of the form and position of the molars.

On the upper surface of the fossil, the chaffron, instead of

running in a flat line, slightly concave as in the existing

animal, is considerably depressed in the region between the

orbits, the superior ridges of which are elevated in proportion,

and stand considerably forward on the cranium (PL XI. fig. 3).

From the remarks on the elongated form of the temporal fossa

it may be hardly necessary to advert to the similar extension

of the sagittal crest, which is proportionally longer and more
marked, with a greater elevation at its junction with the
occipital. The broken and fractured boundaries of the nasal

aperture in all our specimens of skulls will not admit of our
measurements extending to that point, but we are able, from
a fragment above referred to, containing the incisive bones
and nasal aperture, to note, that the nasal bones are advanced
as far forward as those in the living animal, so that a straight

line touches their anterior extremities, drawn from the front

of the canine alveolus on one side to that on the other. The
nasal bones do not expand so much towards the rear as in

the existing Hippopotamus, and that part connected with
the frontal is more blunt and rounded ; the distance between
the nasal bone and the orbit and the lachrymal juncture is

comparatively larger. The lachrymals descend upon the
jugal much the same as in the existing animal, but they
appear to advance considerably more forward on the face,

the anterior extremity in conjunction with the nasal and
maxillary being exactly over the last vicarious molar, whereas
that figured by Cuvier represents this point as over the second
true molar. The sub-orbitary foramen is also more advanced,
and the hollow in which it is situated, formed by the bulge
of the jugal and canine alveolus is, as we before remarked,
more abrupt. The figure of the muzzle is very similar to
the African variety, with a modification in the form of the
incisives adapted to the particular form of the teeth (fig. 2).

The width of the muzzle is comparatively greater, but the sepa-
ration of the whole into four bluff swellings with the spaces

' No illustrations appeared with the
original memoir, but this want was snp-
piiod l)y Messrs Baker and Diiraud in a

short communication published in tlie

same volume of the 'Asiatic Eesearchcs.'

[Ed.]
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intervening for tlie incisive sntnres is a point wliich has a

close resemblance in the existing animal.

The frontal angle is more acute in the fossil ; the coronal

crest runs more obliquely bactwarcls, and the antero-posterior

length of the frontal is twice as much as in the African.

From the rounded form of the nasal suture in its contact

with this bone, the anterior part of the frontal forms a tongue
bounded by the lachrymal in front and by the nasal and orbit

on the two sides. From the depth of the temporal fossa, as

in the existing animal, the width of the cranium is somewhat
less than that of the muzzle over the sub-orbitary foramina,

and the interval between the inner side of the zygomatic arch
and the surface of the cranium is somewhat less than the
width of the cranium.

On the lower surface we are, unfortunately, not so well

provided with sutiu-es to guide us in oiu' comparative dimen-
sions ; for, with the exception of those between the lines of

molars which are in themselves not very distinct, there are

none whatever. The position of the bones in rear of the

palatal sinus appears to correspond with that of the existing

animal, although the relative dimensions and proportions

will, it is supposed, be modified by the peculiarities described

in the uj)per surface and dependent on the lengthened form
of this region. The basillary mastoid apophyses and the
slightly concave surface of the glenoid cavity appear to

resemble those of the Cape Hippopotamus ; this latter canity

is more in rear of the most salient projection of the zygo-

matic arches than in the living animal. In the form and
position of the molars the only remark that may be made is

on the non-parallelism of the lines. Cuvier describes those of
the Cape Hippopotamus as parallel but slightly curving out-

wards towards the front {un peu ecartees en avant) . We see some
difference in oiir different specimens, but in all there is a curv-

ing outwards both in front and rear, the middle of the palate

being the most contracted (PI. XI. fig. 2). This curving out-

wards is most shown towards the front, where the lines of
molars appear to attempt a parallelism with the outer line of
the maxillary bone, instead of running parallel to each other.

The space between the most advanced molar and the canine
is very much smaller in the fossil than in the existing animal,

a point that may depend, perhaps, on the substitution of the
six small incisors requiring but small alveoli ; for the large

ones (especially the two central) require a much larger sur-

face and a much greater depth, to admit oftheir being securely

fixed. The palate is, as in the li^dng animal, marked by a
deep fissure in front, between the incisive bones ; and the
suture appears similar, though this is not very distinct in the





DESCEIPTION OF PLATE XII.

Hippopotamus (Hexapeotodon) Sivalensis.

Fig. 1. Right side of upper jaw oi Hippopotamus Sivalensis, showing

the three true molars, and the second, third, and fourth pre-

molars, one-half of the natural size. Copied from g, drawing by

Mr. Ford in Plate LXII., fig. 1, of the Fauna Antiqua Sivalensis.

(See page 136.)

Fig. 2. Anterior portion oflower jaw o? Hippopotamus Sivalensis, show-

ing six horizontal incisors of nearly eqiial size, two canines, and

the anterior premolars, one-fourth of the natural size. Copied

from a drawing by Mr. Ford in Plate LXL, fig. 7, of the F. A. S.

The specimen is in the British Museum. (See page 136.)

Fig. 3. Another view of same specimen taken from one side, showing

the peculiar curve upwards of the canines.

Fig. 4. Descending process of ramus of lower jaw of Hippopotamus

Sivalensis, one-fourth of the natural size. Copied from a drawing

by Mr. Ford in Plate LXI., fig. 9, of the F. A. S. (See page

135.)
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fragment from whicli we draw our comparisons ; the two in-

cisive holes are very distinct, btit those referred to by Cuvier

as commencing on the edge of tlie maxillaries in a small

channel and terminating on the incisives by another hole, are

not so distinctly marked, although it is by no means impro-

bable that in clearing the fossil which is embedded in a hard

and crystalline sandstone, the two holes have been made into

one ; we have before noted the fissm-e separating the incisive

bones, and those (not so strongly marked bnt equally open

outwardly) of the junction between the incisives and maxil-

laries, or that space between the canine and the third incisive.

The extremity of the muzzle in front of the two canines forms

part of a circle ; if this segment be divided into seven equal

parts, and one part given to each echancrure (of which there

are three), and two parts to each of the incisive bones con-

taining the alveoli of the incisors, a tolerable idea of the

proportions of this region will be obtained. The incisors of

the uj)per jaw, as before remarked, are in diameter smaller

than those of the lower ; they project but slightly from the

alveoli, are directed downwards, and obliquely truncated on

their internal faces.

It now merely remains with us to compare the occipital

face with that of the African animal, which may be best done

by a reference to our table of measurements. We note, how-
ever, the great difference in the proportions in breadth to

height, which in the latter animal are as 2 to 1, whereas in the

Sewalik fossil the proportion is as 3 to 2, showing, as was
before remarked, an increased height of the occipital crest.

To proceed, therefore, to the lower jaw :

—

In comparing the lowerjaw with that of the existing animal,

independently of the additional incisors, we have a marked
differenceand distinction inthe form of the ramus, the enormous
descending process ofwhich is, if anything,more extravagantly

developed (PI. XII. fig. 4). This strange appendage peculiar

to the genus, and formed for the attachment of the masseter

and temporal muscles, is here of a form less tapering and
more deep and massive in its proportions than in the existing

animal ; the posterior margin is more round and the anterior

or that descending from the base of the maxillary bone,

which in the existing animal is ctirved and pointed forwards,

is here blunt and unmarked by any peculiarity of form. This
angle is inclined otitwards, and the outer surface is as de-

pressed for the reception of the muscles as that of the living-

Hippopotamus. We observe no increase of height in the

coronoid process, but it differs from the living animal in not
being projected so much forward. There appears to be no
difference in the condyles nor in their position with reference
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to the form of the jaw ; the line of the grinding surface (the

specimen from which we draw this description is a lower jaw
joined at the symphysis, and only broken at the posterior ex-

tremities) is inclined to theoutwardlycurveddirection, described

as a peculiarity in the upper surface (PI. XII. fig. 1) : the teeth

do not appear to differ from those of the animal now living,

but the space between the front molar and the canine is, as in

the upper jaw, more contracted (fig. 2). The canines protrude

from the alveoli considerably, in a curve slightly inclined back-

wards at the point (fig. 3), which is obliqviely truncated on the

internal surface, from the root or point where it leaves the

alveolus to the tip. The space for the incisors and the in-

cisive teeth themselves diflFer, as was before remarked, from

those of the existing animal, the large central incisors ofwhich

are here rej)laced by much smaller ones. The number of in-

cisors in the fossil is six, of nearly equal dimensions, cylindrical,

inclined outwards at an obtuse angle to the plane of the

grinding surface, and sharply truncated at the mtemal side

at the point (fig. 2). In taking the dimensions of the incisive

teeth of the upper and lower jaw from two specimens of

adult animals we find their proportions as follows :

—

Diameter of incisor—lower jaw
Ditto ditto Tipper jaw

Inches
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comparatively greater in the Sewalik fossil, and the extreme
width of jaw over the penultimate false molar less. It will

be seen that these differences of form correspond with those

of the skuU, the advanced position of the orbit and the con-

traction of the sinus, in which the infra-orbitary holes are

situated, leading to a modification in the whole form of the

grinding surface.

Having made the comparison with the Cape and existing

Hippopotamus, we will cursorily note the differences that strike

us when comparing it with the fossil described by Cuvier as

belonging to the cabinet of the Grand Duke of Tuscany, and
figured in the first volume of the ' Ossemens Tossiles.' The
distinctive differences will be, perhaps, best observed by a
reference to the table of measurements ; we see, however, that

our fossil in the gradual slope of the malar process towards
the cheek corresponds, but differs completely in the hollow
formed, at this point, between the jugal bone and canine
alveolus, which in our fossil is more abrupt and marked. The
length of the parietal region of the European fossil is even
less than that of the existing animal, and its proportions
relatively with the bones of the face less. In the Sewalik
fossil the advanced position of the orbit completely modifies
the whole form, and, by equalizing the proportions of the
anterior and posterior divisions, gives a new style of appear-
ance to the cranium. In the fall of the occipital crest towards
the region between the orbits and a consequent height of
occipital surface, the Sewalik and Florence fossils agree.

In the proportion of the frontal surface to the area of the
rest of the skull, the resemblance also holds good ; but we
have the same difference in the relative position of the
canines to the molars ; the Florence and African species
corresponding in this respect. The grand distinction of the
incisives and canines, both in form and number, is peculiar to
the Hippopotamus Sivalensis. In the lower jaw, the space
between the two branches and the angle which is internally
formed by them do not resemble those of the Florence
fossil, but, as we before remarked, are more assimilated to
those of the existing animal, in being round at the angle, and
the whole interval space being more open : the descending
process of the ramus differs, as explained before ; and the
form of the anterior angle of the jaw below the canines is

somewhat similar and not so gradually rounded off as in the
living animal. The difference in size and number of the in-

cisors leads to a difference which, as before noted in the
comparison with the living animal, needs not be made the
subject of further remark here.

With the Hippopotamus Sivalensis and that figured in the
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' Reliquice Diluviance,' described as found in a peat bog in

Lancashire, and of wbich. a drawing is given in Professor

Buckland's work alluded to, little resemblance is recognizable.

The Lancashire fossil has the four incisors, with a lower jaw
ofproportions apparently quite unique, and with a prominency
of arch in the nasal bone equally so. We may, however, re-

mark the elevated occipital crest, and the fall towards the

space between the orbits which exists in the Lancashire
fossil, as this appears to be general in the fossil species, re-

lieving the head from that straightness of chaffron which
is noted as one of the peculiarities of the African Hippo-
potamus.

Having concluded our remarks regarding the Hijjpopotamus

8ivalensis,we now come to another and a smaller species of this

genus, which appears to have been less numerous, but with the

remains of which we are sufficiently provided, although in the

possession of only two fragments ; one the imj)erfect skull of

an old animal with the teeth much worn, and the other the

right side of the lower jaw, showing an unusual contraction or

narrowness in the symphysis ; this latter fragment contains five

molars, the rear one perfect, and the last false molar sufficiently

marked to establish the age of the animal ; this was past adult,

the first and second advanced cylinders of the rear molar being
worn, and the third or rear one in the state of germ, but fully

out of the alveolus. The form of this tooth differs from the

great Hippopotamus in the absence of the trefoil, the wear of

the coronals of each pair of coUines taking a crescentic form
outwards, not unlike that of ruminants,' the grinding surface

sloping outwards, very similar to the description given by
Cuvier of the Eiiypojpotamus minutus (PI. XIII. figs. 1 & 4).

The form of the jaw, however, is peculiar, the marked features

consisting of a general slenderness of proportions, and an
inequality in the dej^th, which being contracted at the

point of the descending process, gets gradually deeper, and
diminishes again still more gradually up to the symphysis
(PI. XIII. figs. 1 & 2) : in the great Hij)popotamus we have a
straight, thick, massive jaw. The foramen for the artery

distinctly exhibited in the fossil enters just behind the last

tooth on the internal face of the ramus, and shows itself

' This niminant character of the teeth

afterwards induced Dr. Falconer to con-

stitute this species into a new subgenus,

under the designation of Merj'copotamus.

In a letter to Captain Cautley, dated
Januarj' 27th, 1844, he writes thus :

' I

intend bringing out the Hippo, dissimilis

as a new genus, under the name of Mery-
copotamus, merico having reference to

the niminant character of the teeth.'

As Merycopotamus the species is figured

in the Fauna Antiqua Sivalensis, in Plate
Ixviii., of which the resemblance between
the teeth of Merycopotamus and those of

Anthracotherium is pointed out. Subse-
quently, Dr. Falconer distinguished two
species of Merycopotamus. See vol. ii. —
[Ed.]





DESCEIPTION OF PLATE XIH.

Merycopotamus dissimilis.

Figs. 1 and 2. Palatal and upper surfaces of a cranium, in the British

Museum, of Merycopotamus disshnilis, one-third of the natural

size. Copied from drawings by Mr. Ford in Plate LXVII.,

figs. 3 and 3 b, of the Fauna Antiqua Sivalensis. (See pages

138 & 506.)

Figs. 3 and 4. Lower jaw, right side, seen in plan and profile, oi Mej-y-

copotamus dissimilis, one-third of the natural size. Copied from

drawings by Mr. Ford in the F. A. S., Plate LXVII., figs. 4

and 4 a. The specimen is in the British Museum. (See pages

138 & 506.)

[In page 138 it will be noted that the figures are not cor-

rectly numbered.]

VOL. 1.
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again on the opposite side just between and under the fourth

and fifth molar, in a markedly large hole from which, to the

space between the tusk and the most advanced molar, there

is a deep channel or indentation running upwards in a curved

line parallel to the lower face of the jaw. The anterior and
posterior portions of this beautiful fragment are unfortunately-

wanting, but a small part of the symphysis, at which point

the fossil terminates, is distinctly marked, as well as the

transverse section of the canine or tusk which, as in the large

animal, is pear-shaped. A considerable portion of the anterior

extremity is wanting, and with the tusk the fracture shows
only one alveolus or hollow for an incisive tooth ; the exist-

ence of two, however, can hardly be doubted, but the

narrowness of the front may make a greater number than
four between the two canines problematical.' The ramus of

this specimen is strongly marked on its anterior part by an
elevated ridge pointing angularly forwards, and pushing
forward a nearly flat surface to the centre of the rear tooth

;

the descending process is unfortunately too much broken to

allow of our speaking decidedly, but the angle of departure

from the straight line of the jaw is abrupt (PI. XIII. fig. 3).

The other remains of this smaller species to which we have al-

luded consist of a skull, the front and rear of which is broken
off, and one line of molars with the palate only perfect. The
superimposed cranium would appear to be contorted by pres-

sure, as is by no means uncommon, but this circumstance

would lead us to refrain from an attempt at characterizing

its i^eculiarities. The molars consist of the three rear per-

manent ones, and the last false molar, this latter one exhibit-

ing the crescentic form of wear on its coronal surface, described

as peculiar to the first fragment. The other molars are much
worn, and, therefore, with the exception of the encircling

ridge of enamel, we have not those flexures which Avould

have brought us to a correct conclusion. These molars are

remarkably broad in proportion to their antero-posterior

dimensions, and have an oblique grinding surface, as before

described in the other fragment. We may remark, that,

should these two remains belong to a small Hippopotamus of
the same species, the great difference in the breadth of the
grinding surface in the upper and lower jaws, as marked as

it i« in the Rhinoceros, would establish a species with (in this

respect) rather unusual peculiarities. To this smaller species

we propose the name of dissimilis, from the differences of
form from the rest of the genus.

From the above additions to the species of the Hippo-

' Subsequent specimens showed that there were six incisors. See Plate xiii.

fig. 4.-[Ed.]
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potamus, and from tlie marked distinctions in the incisive
apparatus of the Hijjfo-potamus Sivalensis, we shall, perhaps,
be justified in at once establishing a new subgenus in this
genus of mammalia, fixing the subgeneric characters on the
incisive teeth. So marked a distinction in the form, number,
and character of the incisors, will, we imagine, admit of such
an arrangement, with every advantage to science, and in
taking this stej) we place the new subgenus in the following
position and order ^ :

—

Genus—HIPPOPOTAMUS.
1st Subgenus

—

Hexaprotodon.

1. Species

—

H. Sivalensis (Nobis).

2. Species

—

H. dissimilis (Nob.). An Lie, vel infra, potius referendus ?

2nd Subgenus

—

Tetraprotodon.

1. Species

—

H. amphibins. Recent.

2. Species

—

H. antiquus (Cuv.). Fossil.

3. Species— ZT. minor (Cuv.). Fossil.

4. Species

—

H. medius (Cuv.). Fossil.

5. Sjiecies—//. minimus (Cuv.). Fossil.

The specific characters of the first species of our new sub-
genus are as follows :

—

Genus—HIPPOPOTAMUS.
Siibgenus

—

Hexaprotodon.

Species

—

Sivalensis.

Char.—H. dentibus primoribus utrinqize sex, subaequalibus ; la-

niariis diffbrmibus : superioribus nempe quoad sectionem transversaleni

renifonnibus : inferioribus pyriformibus ; cranio elongato ; oculo ad
medium caput fere attingente ; facie ad latera valde sinuata.

Before closing this paper, we may make a few general re-

marks on the remains of this genus, which, with the exception
ofthe Mastodons and Elephants, are by far the most numerous.
As may be imagined in such an extensive collection we

find the remains of animals of all ages, with teeth in every
variety and state of detrition ; from the young animal with
the complicated and trij)le cylindered milk tooth, to the old
and worn down molar without any mark of the trefoil, and
with a simple encircluag ridge of enamel. In the fossil skull

described as approaching adult (from which the measurements
noted as No. 1 have been taken) we have a beautiful exhibi-
tion of the teeth in that state when the animal has just lost

its last milk tooth, and the new molar or 'dent de remplacement'
is just showing itself in germ, whilst the last permanent molar,

' See cmlea, page 21 ; also Synopsis of Hippopotami in vol. ii.

—

[Ed.]
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or that most posterior, is in the same state of advancement,
having just pierced the bone : the oldest tooth in the head or

the first permanent molar is just worn to that state when the
development of the trefoil crown is most perfect ; the second
permanent molar is just showing this appearance on its two
front pillars ; the front false or pointed molars are unworn,
and exhibit in all their perfection the richly embossed surface,

which is peculiar to these teeth in the Hippopotami. The
first false molar or milk tooth seems to have retained its posi-

tion in many of our fossils, long after the fall of the other
milk teeth, and long after the arrival of the animal at the
adult state. In some of our skulls, which are the remains of
very old animals, we observe the alveolus of this tooth very
distinct, and having the appearance more of having been
broken off in the fossil than of having been lost previous to

the death of the animal, m which case, moreover, a fillmg in

of the pit from the growth of the bone would be more or less

evident in the fossil. From the natural wear of the tusks
upon each other, the truncated extremity of the upper
one, which in the Hippopotamus Sivalensis is described as
reniform, occurs on the convex or outer side of the tusk;
and this must be the case wherever the tusk belongs to the
upper jaw. Amongst a very extensive and very large collec-

tion, containing, as we before remarked, three perfect skulls,

with a number of fragments of nearly perfect lower jaws, with
a great number of pieces of both more or less mutilated, the
reniform tusk is an invariable appendage to the upper, and
the pjrriform to the lower jaw. Our collection, however, ex-
hibits one solitary instance of the anterior extremity of a
reniform tusk truncated on the inner or concave surface

;

this, unfortiuiately, is a separate fragment, unattached to
any portion of the jaw, and bearing in itself no further mark
of its having existed in the lower jaw than this truncation of
the extremity. It is difficult to imagine any fortuitous cir-

cumstance that would have produced such an anomaly, and
it is at the same time difiicult to come to a conclusion con-
trary to the facts elicited by such an extensive collection of
remains, in which we see no sign of the reniform character
of the canine in the lower jaw ; should the truncation alluded
to not be accidental, or be caused by some deformity in the po-
sition in the alveolus, we have yet to discover a variety of the
Hippopotamus with the reniform tusk in the lower jaw. The
fact of the existence of this fragment, however, may be as
well noted, as we observe peculiarities of form in other frag-
ments of the bones of the head that may ultimately prove to
belong to different species. We have contented ourselves
with drawing our comparisons from the bones of the head,
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withotit any reference to tlie osseous structure generally of

the animal, in which oui- collections, however, abound, espe-

cially in vertebrse and the solid articulating extremities of

the bones. A more lengthened period of search and exami-

nation will add much to the value of an inquiry upon this

point, and a comparison with the actual bones of the Cape
Hippopotamus, instead of Cuvier's drawings, will render any
attempt at a discrimination of existing differences easier, and
when completed and worked out, doubly valuable.

NoETHEEN DoAB : Nov. 15, 1835.

APPENDIX TO MEMOIE ON HIPPOPOTAMUS.

I.

—

Descriptions by Dr. Falconer of Specimens of Fossil Hippo-

potamus IN the Museum of the Asiatic Society of Bengal.

A. Specimens of Hippopotamus {Hexaprotodon) Iravaticus, from
JBurmak.

No. 303.—LoAver end of left radius detached from tlie shaft and

nhiar extremity broken off; of small size, and corresponding very

closely with the specimen figured in the ' Fauna Antiqua Sivalensis,'

PI. LXV. fig. 18. This specimen is notable as being one of the very few

referable to Hippopotamus contained in the AA'a collection.

Supposed to have come from Ava, from the ferruginous matrix, and

from differing from the Sewalik species.

No. 307.—Lower end of left femur, showing the articulating con-

dyles and a part of the shaft—both much Aveathered and the surface

abraded, so as to render the character indistinct. The bone is pro-

portionally of much .smaller size than Hippopotamus Sivalensis, and

waiild thus agree with the dimensions of the radius No. 303, and with

specimens assigned to Hippopotamus Iravaticus in the ' Fauna Antiq.

Sival.' The shaft is slender.

The specimen is believed to have come from Ava, being black from

iron infiltration, and very heavy.

JB. Specimens of Hippopotamus {Hexaprotodon) Sivalensis. Mostly

from the Sewalik Hills.

No. 193.—A nearly entire cranium, in three pieces, showing the

occipiit and occipital crest, the sagittal do., and the whole of tlie chevron

i-egion on to the border of the incisives. Both zygomatic arches broken

off, and the rim of both orbits damaged. These parts show marks of

recent fracture, and were probably perfect when presented. The true

molars of both sides broken off. The foirr premolars on the left side

are present, and the three posterior premolars on the right side nearly

entire, and with the crowns much worn, showing the animal to have

been old. A section of the right canine is also seen in situ. This is,

on the whole, a very perfect specimen—nearly as much so as fig. 1,

PI. LIX. of ' Faun. Antiq. Siv.' This subdivision of the genus is dis-

tinguished by the length of the sagittal crest and the slight projection of
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the orbits above the plain of the frontal ; both of which characters are
well shown when the skull is compared with Hipp. Palcp.indicus.
' Nerbndda Cat.,' No. 17. The specimen is partly covered with hard
sandstone matrix. No mark, but inferred to be Sewalik, and probably
from Col. Colvin.

No. 194.—Cranium broken across near the constriction in front of
the orbits, but very perfect behind, showing the zygomatic arches,

temporal fossEe, occiput, and condyles; the orbits a little broken in

their rim ; molar teeth protruded, but broken off. This must have
belonged to an animal of large size, as the distance between the outer
surface of the zygomatic arches is 13'7. inches. No mark or number,
but embedded in hard sandstone, and inferred to belong to the species,

from the length of the sagittal suture and the little prominence of the
orbits above the plain of the frontal. Inferred to be Sewalik.

No. 196.—Like the last. Occipital portion more perfect, with edge
of crest presei-ved. The sagittal crest and both zygomatic arches
broken off. Eight orbit a little mutilated behind, but showing a large

lachrymal tuberosity. Left orbit nearly entire behind, showing the
whole of the rim. Four molars on the right side in the last stage of

detrition, showing the animal to have been extremely old. Covered
with sandstone matrix.

No. 197.—Another, like the last ; mutilated in front of orbits, but
showing the tympanic fosaaj. The last true molar on either side is not
much emerged above the alveolus, and the sutures are open, showing
the animal to have been young. This specimen is more mutilated
about the orbits than the three preceding, and the temporal fossse are
filled with hard sandstone matrix.

No. 198.—Another cranium, nearly like 194, with two zygomatic
arches and orbits. The last true molar on each side emerged but
unworn. All the cavities filled with hard sandstone matrix. A young
adult.

No. 199.—Cranium mutilated at the muzzle in front of the second
premolar, and with the parietals and occiput obliquely broken off

towards the left side, so as to expose the cerebral cavity. Eight zygo-
matic arch and glenoid surface entire ; orbits a little damaged in the
rim ; nasal bones stove in by pressure. The teeth on either side are
all present, except the anterior premolar. The last true molar is in a
state of germ ; the penultimate shows well the basal cingulum of

enamel. The animal was a yomig adult. The cavities and fossse are
filled up with a hard gritty sandstone. This specimen shows the cha-
racters of the iipper molars better than any of the five preceding
specimens (194 to 198).

No. 200.—Mutilated cranium, broken off behind, about the middle
of the temporal fossse, and in front, through the first true molar. Zygo-
matic arch present on the right side, with the greater portion of both
orbits. The three last molars on the left side present, and the two last

on the left ; the former well worn, showing the animal to have been
old. Hard sandstone filling the cavities and fossje.
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No. 201.—Fine fragment of the muzzle, broken off a little behind

the fossae of the canine alveoli, showing on the right side three pre-

molars, Avell worn. The whole tuberosity of the canine alveolus on

the left side, together with the empty alveoli of three incisors, are

present ; both broken off on the right side. Belonged to an old animal.

An instructive specimen, as showing the characters of the canines and
incisors of the upper jaw. Hard sandstone matrix.

No. 202.—Mutilated fragment of cranium, broken off from behind
the right orbit, obliquely forwards to in fi-ont of left orbit and ante-

riorly about the middle of the muzzle constriction, showing on the right

side the crowns of the back molars, well worn and in tolerable pre-

servation. Belonged to an old animal. Hard sandstone matrix. No.
201 and No. 202 unite, and belong to one cranium.

No. 203.—Fragment of cranium, comprising the iipper maxilla of

both sides, broken off on a level with the floor of the nasal fossa, show-
ing on either side the six back molars, very much worn, proving the

animal to have been very old. From Ava. (?)

No. 204.—Fragment of upper maxilla, left side, .showing the two
last premolars and three true molars in situ ; the last molar is a little

worn, showing the characteristic trefoil discs of wear. Half of palate

also shown. Some ferruginous coloured matrix on the palate like the

Ava specimens.

No. 205.—Superior maxilla, right side, containing the five pos-
terior teeth in situ of a very old animal. Specimen much mutilated.

No. 206.—Fine specimen of the cranium, broken off in front about
the middle of the facial portion, showing the occiput nearly entire, as

also the prominent edge of the occipital and sagittal crests ; the two
zygomatic arches and temporal fossie, together Avith both orbits, tlie

right nearly entire : the teeth all broken off, and the spheno-palatine
region with occipital condyles wholly abraded by attrition. Hard
sandstone matrix in the temporal fossa; and orbits, the most perfect

specimen in the collection, so far as regards the strictly cranial charac-
ters of the head.

No. 207.—Fine specimen comprising the greater part of the lower
jaw, both sides, in two pieces. The left ramus containing aU the
molars, except the anterior premolar, Avhich had dropped out ; the right
containing the anterior premolar and the next five teeth, the last true
molar alone being wanting. The chin portion is perfect to the border
of the incisive alveoli. The two canines are present, broken off only at
their tips, and presenting the discs of wear on their posterior surface.

The six incisors are also present, perfect nearly to their tips ; they
emerge nearly horizontally, the outer being a little lower, and they are
subequal in size. The left ramus shows the last three true molars, of
which the anterior is much worn, the penultimate less so, and the last

barely touched ; the premolars are all broken off, except one. On the
right side the base of the anterior premolar is in situ, with but a very
short interval between it and the canine, not much exceeding that

between it and the second premolar; the body of this tooth is broken
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off, as are also the second and third premolars. The fourth is present

and barely touched at its apex, showing that the animal was adult, but

not old. This specimen is probably the most perfect that has been

found in the Sewalik hills, being deficient only in the ascending ramus
and the expanding disc at its base. The difference in the length of the

diastema between it and H. amphibius is very remarkable. Probably a

female. This specimen (from Conductor Dawe's Collection) was very

perfect and valuable, but it has been hardly dealt with in the Asiatic

Museum, most of the teeth having been broken off, and the fragments

searched for everywhere in vain.

No. 208.—Exserted portion of the upper canine right side, showing

the disc of wear complete nearly to the tip.

No. 209.—Inferior maxilla with the symphysial portion perfect on

both sides on the border of the incisive alveoli, showing part of the

canines in situ and the outer incisor on either side, the four inter-

mediate ones having dropped out ; the left horizontal ramus exhibiting

the broken off bodies of seven molars, the right side being shorter and
showing only the four premolars, also broken off. The alveoli of the

four middle incisors are much larger in diameter than in specimen

No. 207, indicating probably that the animal was a male.

No. 210.—Mutilated fragment of lower jaw, comprising only the

symphysial part and a short portion of the right ramus ; the canine

alveoli on either side broken off; the two middle incisors very large,

being 1-25 inch in diameter. The alveoli of the next two incisors show
them to have been not more than half this diameter : the outer-

most on each side nearly as large as the middle ones
;
probably an old

large sized male. The premolars very much worn. This specimen is

much weathered and greyish white in colour, althotigh thoroughly

mineralized and heavy. It differs very considerably in the large size

of the middle incisors from any other specimen in the collection, but
there is no mark or label to indicate whether it is from Ava or the

Sewalik hills.

No. 212.—Lower jaw, right side, comprising the posterior half of
horizontal ramus, containing the last three molars, also the ascending
ramus with the coronoid jjrocess and condyle, nearly entire : the leafy

expansion below broken off; the last true molar shows a well-developed
talon behind : attached to sandstone matrix.

No. 214.—Fragment comprising the lower jaw, both sides, at the
symphysis, showing the canines and six incisors ; at other parts much
mutilated ; belonged to a young or half-grown animal, with milk
dentition ? No mark or number. Can this be the Ava specimen from
Col. Burney.

—

Journ. As. Soc. vol. vi. p. 1009 ?

No. 230.—Detached fragment upper maxilla, right side, containing
the alveoli of a canine and three incisors, and the three anterior pre-

molars broken off : the greater part of the canine is seen in the alveolus.

No. 231—Axis with odontoid process, broken off.

VOL. I. L



146 FAUNA ANTIQUA SIVALENSIS.

No. 232.—Right femur, upper portion, comprising head and tro-

chanters.

No. 235.—Lower jaw, right side, posterior half with portion of

ascending ramus and leafy expansion, also the last three molars.

Very black and heavy. Doubtful if from Sewalik hills or Ava.

No. 237.—Lower end of united radius? and ulna, right side.

No. 239.—Lower end of radius and ulna, right side, considerably

smaller than No. 237.

No. 240.—Upper end of femur, left side, top of trochanter broken off.

No. 241.—Patella very entire.

No. -244.—Astragalus.

No. 710.—Sixth cervical vertebra, nearly perfect, of a young adult,

the posterior articular epiphyses not being synostosed : the neviral arch

and both superior transverse processes together with both vertebral

canals present : the latter are very short.

No. 711.—Another sixth cervical vertebra of an older animal, and

tolerably perfect : vertebral canal very short.

No. 712.—Dorsal vertebra nearly entire, with a considerable portion

of the spinous apophysis resembUng fig. 3 of PI. LXIV. of the Faun.

Antiq. Sivalensis.

C Specimens of Merycopotamus dissimilis, from the Sewalik Hills.

No. 246.—Lower jaw, right side, comprising the horizontal ramus

and part of the ascending ramtis ; the expanded disc below lost by a

recent fracture ; contains the last three molars in situ, and little Avorn.

The three premolars dropped out, but their alveoli shown. The canine

also in situ. The two last teeth exhibit well the rugous surface of the

enamel, with the basal cingulum and the ruminant-hke pattern of wear

on the crown, which are characteristic of the genus, which is nearly

allied to Anthracotherium in the teeth.^

No. 247.—Fragment, comprising the posterior part of the ramus,

left side, containing the three last molars in situ, but very much con-

cealed by matrix. Of a larger size than No. 246.

D. Specimens of Hippopotamus (Tet7'aprotodon) Palceindicus, from
the Nerhudda,

No. 16.—Specimen comprising the entire cranium, truncated ante-

riorly about the middle of the nasals ; containing three back molars

on each side, and on the left side the alveolus of the last premolar.

' See Journ. As. Soc. vol. vi. p. 899,

and vol. v. p. 293. The entire speci-

men, as presented to the As. Soc. Mu-
seum, is figured in the Fauna Antiq.

Sival. Plate Ixvii. fig. 6. The most cha-
racteristic part of it has been subse-
quently lost.

J
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Occiput, occipital and sagittal crests, zygomatic arches and orbits

nearly entire ; also the glenoid articulating surfaces perfect ; occipital

condyles broken off. Teeth : the two anterior true molars worn, and

showing the pattern characteristic of the species ; the last molar in

germ, and not protruded through the gums, indicating a young adult

animal ; nasals raised above the plane of the front, at the naso-frontal

suture. An exceedingly fine specimen, more perfect than the original

specimen upon which was foimded the species as figured in Faun.

Antiq. Siv., PL LVIL, fig. 1, and PI. LVIIL, fig. 4. It shows well the

great saliency of the occipital and sagittal crests, and the projection

of the orbits above the plane of the frontal.

N'o. 17.—Short fragment, comprising the chin portion of the lower

jaAV, both sides, near the anterior extremity of the symphysis, contain-

ing the alveoli in half section of four incisors and two canines. Dia^

meter of central incisors, 1"5 in. ; of the external incisors, 1"85 in^

The true chai-acter of the specimen was recognized by Dr. Spilsbury.

This is a very valuable specimen, as it conclusively refutes the opinion

put forward by De Blainville (liv. xxii., ' Hippopotamus,' page 240), that

the Nerbudda Tetraproto' on is identical with the living African species^

the middle incisors being the largest in the latter, while the converse

holds in the former ; and the relative proportion of the incisors diifers

very remarkably.'

II.—Note upon a YotJNa Skull of Mertcopotamus dissimilis, from
BuRMAH. Brought by Professor Oldham^

{Note-Book, 28th Aug. 1862.)

The skull is of an adolescent animal,with all the sutures open : penulti-

mate, antepenultimate (1st and 2nd m.) in place, present on right side,

crown broken, and p.m. 4 just emerging ; also p.m. 3 emerging ; other
teeth broken off or covered by matrix on right side ; on left, only part
(inner) of t.m. 1 and 2 seen—the rest in front all hammered oif; the
dilated part of muzzle (inside portion) also broken off. Matrix of very
hard and compact .sandstone. Fossil dark reddish brown. (See PI. XV.
figs. 1 and 2.)

Cerebral boite broken off. Cavity of anterior lobe of cerebrum seen
below (fig. 1 a), quite clean ; occipital and parietal portion broken off,

with the whole of temporal and parietal regions and zygomatic. Frontals
h V broken above ; behind, the orbits send down a process on either side
between lachrymals and nasals ; one concave mass between orbits, but
upper edge of rim of orbits broken on both sides, so that extent of con-
cavity concealed. Orbits evidently of large size, but rim partly broken
on both sides. (Frontal and orbits hippopotamine.) A foramen on
either side at middle of frontals at (c c).

Lachrymal e e most perfect on right side, of a narrow oblong, let in be-
tween frontal apophyses and nasal above and maxillary below. Length,
1-2 in.

;
Avidth, 4-5 in. Nasals, broad at base {d d\ conti-act into a

narrow muzzle forwards. Suture with maxillary bone very open on right
side (marked by white band,/), g gr, maxillaries long; extremities or

' Another species of Hippopotamus
from the valley of the Nerbudda, with
six incisors, Hexa-protodon Namadicus

l2

(Falc. and Cautl.), is figured in the
Fauna Antiqua Sivalensis. See Plate
Iviii. fig. 1, &c.—[Ed.]
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nasal aperture not seen, and incisives broken off. Infra-orbital foramen

large, and about middle of height of miizzle, situated right above the

interval between p.m. 4 and 3. Palate long, but character not seen.

Surface of enamel very rugous.

Dimensions.

Width of nasals at base

Extreme length of fragment
Greatest contraction of muzzle
Length of two (2 and 3) true molars
Ditto of two last premolars about

1-9

7-5

1.2

1-9

1-3

Last premolar consists of a single barrel, with one pyramidal cusp

in front, and another behind.
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V. DESCEIPTION OF A TEAGMENT OF A JAW
OF AN UNKNOWN EXTINCT PACHYDER-
MATOUS ANIMAL FROM THE YALLEY OF
THE MURKUNDA.

'

BY H. FALCONER, M.D.

The fossil is a portion of the right side of the upper jaw,
containing the two posterior molars. The last tooth is

nearly entire, and very perfect ; the other is broken off at its

anterior third. The teeth are not mineralized. The enamel
retains its light and pearly colour ; but the osseous structure

' The specimen to which this memoir
refers was found by Messrs. Baker and
Durand in the tertiary hills between
the Murkunda Pass and Pinjore, and
was figured by them in the ' Asiatic Ee-
searches' (vol. xix. plate v. figs. 2 a, 2 h,

and 2 rf), with the following description :

' The specimen is the only one of the
kind hitherto met with. It is a fragment
from thejaw of some pachydermatous ani-

mal, but difiFers materially from all with
which it has been compared. Further
discoveries will, it is hoped, throw light

on this interesting fragment.' To this

description, the following note by Mr.
James Prinsep, the editor of the ' As.
Researches,' is appended :

—
' The draw-

ing of this fragment so much resembled
Cuvier's plates of the hippopotamus,
that I wondered at the authors' mis-
givings on the subject, and wrote to

interrogate Dr. Falconer previous to

ptitting the present page to press. Dr.
F., however, assures me that the frag-

ment undoubtedly does not belong to

that animal ; but, as Lieuts. Baker and
Durand had rightly conjectured, to a new
pachydermatous animal, to which Capt.
Cautley and himself have from other
specimens given the name of Choerothe-

rium; " the engraving is imperfect, and
so much like the hippopotamus that it

might easily be mistaken. The differ-

ence in the original tooth, however, is well
marked. There is no real trefoil on it

;

the appearance is spurious ; the plane of

wearing is oblique ; the spur is strongly

bifid ; and the coUines, or mammilhiry
processes, are wide apart."—J. P.' In
another paper on Sewalik fossils, pub-
lished by Messrs. Baker and Durand, in

the Journ. Asiat. Soc. for May 1836 (vol.

V. p. 293), thf opinion is expressed that

the Choerutherium of Falconer ' is a new
species of Aimiracotherimn , a view which,
in the following memoir, Dr. F. opposes.

In a manuscript ' Synopsis of Fossils

from the Sewahk Hills,' by Dr. F., I find

the following:— ' Teiraconodon (or Chce-

rotherium)grandis, Nobis, Dadoopoorcol-
lection.' There can be no doubt, then,

that the fossil described as 21 traconodon
was the same as Chcerothcrium, and this

opinion is now corroborated by Sir Proby
Cautley, who has a perfect remembrance
of the specimen, and has carefully pe-
rused the memoir. It is somewhat sur-

prising that this memoir, which was
probably written about the year 1836,
was never published, and that the fossil

is not figured in the Fauna Antiqua Si-

valensis. In a letter, however, written by
Dr. Falconer to Capt. Cautley, in Janu-
ary 18J:4, I find the following:—'We
must have a Chcerotherivm, for Agassiz
quotes it under our authority in his
" Nomenelator Zoologieus." ' The figure

is taken from a drawing by a native
artist, labelled ' The Dadoopoor Touth,'

and found among Dr. Falconer's papers.

What has become of the fossil, I have
been unable to ascertain.

—

[Ed.]
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of the jaw and alveoli has disappeared, and given place to an
argillaceo-calcareous incrustation of a pale yellow colour,

which also fills the discs of detrition of the grmding surface.

The teeth had belonged to an adiilt animal ; the posterior

molar having come into use, and the anterior one being con-

siderably worn down. They are known to be the two last

molars, from the posterior one having the accessory spur or

process which characterizes this tooth. Their form and state

of detrition show that they were not the last and penultimate

m^ilk molars.

They have the figure of a rectangular or nearly square

shaft, rounded at the corners, surmounted by a crown
divided into four large conical or mastoid processes brought

together in transverse pahs. The body of the tooth on
either side is contracted m the middle by a perpendicular

fossa down to the root, dividing it into two portions, each of

which has a rounded or convex surface ; so that altogether

the tooth has the appearance of four cylinders in apposition

by pairs, terminating in a crown of as many conical processes.

IG. O.

THE DADOOPOOE TOOTH, FROM A SKETCH BY A NATIVE ARTIST ; OF THE
NATUEAX SIZE.

There is no bulge or ridge of enamel making the circuit of
the shaft, so as to form a neck or collet ; but the crown is

comphcated by small transverse ridges of enamel, one at each
end of the tooth, and a third in the angle of junction of

the pairs ; these are chiefly developed along the outer col-

liculi, and are more or less complete forwards.

The plane of detrition is oblique, the teeth sloping at a
considerable angle from their outer margin inwards ; so

that the coUiculi of the inner lines are truncated, while the

outer remain more or less conical.
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The external outline of the crown viewed in profile gives a

sweep of salient and re-entering angles getting more and

more obsolete forwards, from advanced detrition, with a

small prominence in the open angles or swell in the col-

liculi, marking the commencement of the transverse ridges.

The vertical outline externally of the outer coUiculi, from
the root to the apex, is but slightly convex.

Besides the complication of the spur in the last tooth

there are other diEFerences between the two, dependent on
form and detrition.

To begin with the last, which is the more perfect and least

worn :

—

This tooth, exclusive of the spur, is a little longer than

broad ; and the distinction of the crown into two pairs of

processes, and of each pair into separate coUiculi, is well

marked.
The two outer processes have the same form, differing only

from wearing, the posterior being more pointed, and their

outer surface rises to the apex with little of a curve ; they are

flattened laterally, sloping right and left. Their inner surface

inclines from the point, downwards, at a considerable angle

;

the anterior one is worn down to a disc, which is oblong

transversely, and surrounded by a complete belt of enamel

;

in the posterior one, the enamel is scarcely touched, the

surface is marked with slight inequalities, the disc is very

small, and the posterior edge of the process is notched into a

few tubercles. Around the base, at their connected aspect,

both processes are bounded by a fissure, which separates them
from the rest of the crown.

In the angle between these coUiculi lies the middle trans-

verse crest or ridge of enamel. It is notched, narrow, and
little prominent. It arises by a slender pUlar in the external

fossa, where the shaft is contracted, runs forward a short way,
and is then lost in detrition. The posterior crest arises in a

considerable lobule or swelling of the hind process at its base.

It is well notched, and runs forward in a sweep between the

process and the spur, terminating at the outer third of the

latter. The anterior ridge arises also in a swelling of the

corresponding process. It is partly worn and has a flattish

surface. It stretches across (with an accidental breach of

continuity in the fossil) along the margin of the crown, and
descends in a curve, so as to turn roimd a little way on the

shaft.

Now, in description of the inner divisions :—The protube-

rance of the coUiculi has disappeared ; they are trimcated

from wearing down to a flat disc. The corresponding por-

tions of the shaft, from which the processes rise, are more
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convex tlian those of the outer side, haAmig also a swell

vertically. The anterior one has the form of a cylinder

comi^ressed on the sides ; it is more worn than the hind one.

Its disc is transversely oblong, surrounded by a belt of

enamel, which at its outer anterior angle rtms into the

corresponding transverse crest (there is an accidental fissure

in the enamel here), so that in the continuation of the latter

it appears to double back on itself, descending in a sweep

upon the middle of the cylinder, where it temimates obtusely

at the upper third of it, forming a marked feature in the

tooth.

The posterior division is more irregular in the outline of

its crown; the disc of detrition is less; the cincture of

enamel is wider and at its anterior outer angle projects in a

broad surface into the hoUow between the outer processes,

throwing out also a heel in the opposite direction into the

fossa between the inner divisions. Posteriorly it is notched

by an angular fissure into a sort of cordiform outline, with

the appearance of an additional pillar joined on to it opposite

the clefts of the spur.

In the fossa of contraction between the divisions there

arises a considerable pillar of enamel, tuberculated laterally.

The spur is a large convex bifid j)rocess, like two convex

cones in apposition, increased laterally by tubercles. The
apices formed by the cleft are circular and a little worn.

The anterior or penultimate molar has the same general

form as the last one, but it is more simple, and its dimensions

are somewhat less. It is less deeply contracted in the mid-

dle, and the outline of the divisions of the shaft is less convex.

Its crown is much more worn. The anterior half is muti-

lated by a fractuie across, at a third of its length, and the

pair of processes have been worn down to one continuous

transverse disc. The posterior half has the divisions still

distinct. The outer hiUock resembles the adjoining one of

the last tooth; its disc is oblique, transversely oblong, and
encircled with an entire belt of enamel. The inner division

has none of the complexity of the corresponding portion of

the last tooth. It has a simple broadly-oblong outline and
disc. Its belt of enamel in the middle of the crown is

confused with the adjoining one of the anterior half. There

is no accessory pillar of enamel in the fossa between the

inner divisions, as in the last tooth.

The middle transverse crest is seen in the furrow between
the outer hillocks, advancing but a short way forwards.

The posterior one is also present, its surface flattened by
wearuig. The mutilation of the tooth anteriorly leaves it

doubtful whether the anterior crest was present, or not,
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and whether it swept round on the mner side of the shaft, as

in the last molar.

The leno-th of the tooth is o^reater on the coronal surface

than at the base of the shaft.

The dimensions of the fossil are as follows :

—

Inches

Lpngtli of the fragment .,....•• 3'38

Ditto of the last molar ........ 2'05

Ditto ditto excluding the spur 1'68

Width of ditto (greatest) _
. • •

1'48

Height of the outer hillocks of ditto (greatest posterior) . .
-75

Ditto of the inner side ditto . .
-76

Length of the anterior molar . . . . . • .
1'2

Width of ditto 1'3

Anterior width of hind molar, top of coronal . . . .
1'2

Now to determine the animal to which the teeth belonged.

The fragment is a unique specimen in a large collection of

fossil bones, got within the last few months in the valley of

the Mm-kunda and other small adjoining valleys, from the

upper deposit of the tertiary line of hills, west of the Jumna,

forming the flank of the Himalayahs. Of heads and jaws

alone we have upwards of 300 fragments, more or less perfect,

of three species of Hippopotamus, two of which are as-

certained to be distinct, and a third doubtful ; as many of

the Mastodon Elephanto'ides and fossil Elephant respectively

;

several of a Ehinoceros ; of Hogs, of a great variety of Eumi-
nants, and of some other animals. The fragments of other

bones amount to several thousands. This will give an idea

of the richness of the collection, yet among the whole there

is no other specimen with teeth resembling that now described.

There are, therefore, at present, but the two molars to go

upon ; but these are suflaciently well marked to discriminate

the animal.

That the fossil belonged to an herbivorous animal of the

family Pachydermata is at once evident from the form and

detrition of the teeth.

The subdivisions of the family, dependent on dentition,

give further aid in making it out. From all Pachydermata,

which have transverse or flexuous lines, or crescentic plates

of enamel in the teeth, such as the Horse, Ehmoceros,

Anoplotherium, Palseotherium, &c., it is distinguished by the

division of the coronal into four hillocks or tuberosities.

The comparison is, therefore, reduced to those genera

which have rounded prominences on the back molars.

Of these it differs from the Tapir and Lophiodon in the

prominences not being in the transverse crests, which form

so distinctive a character of these genera.



154 FAUNA ANTIQUA SIVALENSIS.

It differs from the existing Hog tribe and the Choeropo-

tamus, in the coronal not being an aggregation of tubercles or

rounded cylinders, but divided into four distinct portions, two
of which' are certainly conical.

At first sight the fragment has a considerable resemblance

to certain species of Mastodon, in the form of the protuber-

ances and discs of detrition, such as the M. Andium ; but

the nearly square form of the shaft, the presence of only

two pairs of hillocks in a back grinder on a coronal along

with a spur, and another tooth of nearly the same form placed

before it, are proofs of molars in a series of several, and alone

sufficient to distinguish it from every species of that genus.

The Anthracotherium has a coronal divided into four dis-

tinct pyramidal hillocks, with deep furrows between. In
these respects there is some resemblance in our fossil. But
the two differ materially. In the Anthracotherium the shaft

has a ridge or collar of enamel in relief around it ; and it is

strongly convex in its vertical section. The hillocks are a
little elevated, and their sides converge rapidly in a blunt

pyramid ; the surfaces by which these pyramids regard each
other throw off connecting sharp and sometimes bifurcating

edges, which make the coronal angular. Further, the upper
molars have four accessory tubercles, projecting from the

collar, alternating with the bases of the large processes. All

these characters are absent m our fossil, which has, in addi-

tion, positive points of distinction not present in the Anthra-
cotherium, such as the transverse crenulated ridges of enamel,

&c. These characters combined strongly mark the Anthra-
cotheriiim and the fossil as distinct genera.

The only genus remaining for comparison is the Hippo-
potamus. At a casual examination the fossil seems sufficiently

distinct. But the essential points of structure in both are

so analogous as to require a strict comparison.

The resemblance is this :

—

The last teeth of both have a square shaft surmounted by
a coronal, divided into four conical hillocks, brought together
by pairs, a transverse ridge or crest in front of the anterior

pair, and in the last molar an accessory solitary hiUock or spur.

The points of difference are these :

—

In the Hippopotamus the pairs of conical processes are

brought together, and separated by a longitudinal irregular

cleft, of which the sides are nearly vertical. The processes

are marked on each side by a vertical narrow furrow, so that
in detrition the discs are trefoiled when the processes of each

' This reservation is made, because,

althougli the four hillocks may well be

inferred to be distinct and conical, the

detrition of the last tooth leaves the
character apparent but in two.
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pair are distinct, and of a qnadrilobal figure wlien they have
run together. This character is very marked in the large

species, and the structure on which it depends is more or less

present in all, although in the small species described by
Cuvier, it is so marked by the obliquity of the plane of de-

trition as to be little apparent. In all the species the

undivided portion of the shaft is low, and the processes are so

much in relief from it, that the vertical height of the latter

is several multiples of the height of the shaft. The curvature

of the processes is directed inwards, so that the apices of each
pair are brought considerably within the margin of the shaft.

The spur is a simple hillock ; there is but one transverse crest

or ridge, the anterior one.

In the fossil the height of the tooth, compared with its

other dimensions, is much less than in the Hippopotamus.
The shaft is not so low, and the prominence of the processes

in relief from it is less than the height of the shaft. Their

form is, consequently, shortly conical. The longitudinal cleft

is not a vertical fissure : it is an open hoUow, and the sides of

the hillocks slope outwards at a considerable angle with it.

The curvature of the hUlocks is but slight, and their points

are not brought much inwards, so that they are, as it were,

seated marginally. They are not furrowed vertically so as to

give anything approachmg a trefoil in detrition, and their

grinding plane is very oblique, compared with the large species

of Hippopotamus, fossil and recent, although not so much in

contrast with the smaller. They have a transverse crest in

the hollow between the outer hillocks, and another between
the outer posterior hillock and the spur, neither of which is

present in the Hippopotamus. The spur is strongly bifid,

so as to resemble two hillocks in apposition, like that of the

large Mastodon, and not simple, as in the Hippopotamus.
These points of distinction are so marked as to establish

the generic difference of the fossil from the Hippopotamus.
It appears, therefore, that there existed formerly in the

North of India, associated with the Mastodon, the fossil

Elephant, the Rhinoceros, and the Hippopotamus, a pachy-
dermatous animal of large size, distinct from all known fossil

or recent species, and adding another genus to this numerous
fossil family. Our knowledge of its structure is at present

confined to the posterior molars, which connect it with the

Hippopotamus, the Hog, and the Anthracotherium. But till

the entire composition of its dentary system is known we
must remain in the dark regarding its strict analogies and
position among the Pachydermata. From the active and
extensive search, however, which is at present made near
the valley of the Murlcunda by fossil collectors emploj^ed by
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several independent inquirers, we may expect that, amidst

the immense quantity of bones which are continually met
with, the debris of this animal wiU be found in sufficient

abundance to lead to a knowledge of all the main points of

its osteology. From the form of the posterior molars we
have designated the animal Tdraconodon, with the specific

name of magnum, from its large size,^ which apjDears nearly

to have aj)proached that of the Hipj)oj)otamus and the Indian

Rhinoceros, as wiU be seen by a comparison with the corres-

ponding teeth of these animals.^
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VI. ON THE SPECIES OF FOSSIL EHINOCEROS
POUND IN THE SEWALIK HILLS.

[Tliree species of fossil Ehinoceros from the Sewalik hills are
figured in the Pauna Antiqua Sivalensis (Plates LXXII. to
LXXIX.), viz. : R. Sivalensis, B. Paloeindicus, and B. platy-
rhinus, the two former characterized by the curved line of the
upper plane of the head, the last by the upper plane of the
head being straight and broad. (See PI. XIV.) No complete
description of the species was ever published or written by
Dr. Falconer. The following account, which appears to
refer mainly to B. Sivalensis (although the possibility of there
being two species is hinted at), is extracted from a memoir
on Sub-Himalayan Fossils, by Messrs. Baker and Durand,
published in the Joiu-nal of the Asiatic Society for August,
1836, vol. V. p. 490. The annexed illustrations are copied
from the Fauna Antiqua Sivalensis, and the reader is referred
to the descriptions of the Plates in the Fauna for further
particulars. Professor Owen, in his ' Odontography' ^ makes
the following statement. ' In one of the extinct species of
Ehinoceros from the Himalayan tertiary beds. Dr. Falconer
informs me that there are six incisors in both jaws ; the typi-
cal number was, therefore, retamed in this ancient species, as
in the contemporary Hippopotamus of the same formations.'
The species referred to was evidently B. Sivalensis, for Plates
LXXII. fig. 4b, LXXIV. fig. 4, and LXXV. fig. 10, F.A.S.,
of the Fauna Antiqua Sivalensis, show that the remark does
not apply to B. platyrhinus or B. Palceindicus. (See PL XIV.
fig. 4.) The following note, also, on Colonel Baker's large
specimen of the skull of the Bhinoceros platyrhinus in the
British Museum, was written by Dr. Falconer in his Note-
book for 1860 :

' The molars are in fine condition, six on
either side. The last true molar is only just touched by wear.
The last true molar is exactly like B. hemitcechus, in having
a posterior basal funnel-shaped pit ; while the penultimate
and antepenultimate true molars, and the penultimate and
antepenultimate milk molars, have each three distinct fos-
settes, as in Bhinoceros tichorinus ! The vertical ridges of the
outer side are very well pronounced in three valleys. The
animal had two large incisors above and four below : of the
latter, the two outer are big, the two inner small, as in
the existing Indian Ehinoceros.' In the ' Fauna Antiqua
Sivalensis,' there are likewise illustrations offossil Ehinoceros
from Perim Island {R. Perimensis), and from the valley of the
Nerbudda.

—

Ed.]

> Vol. i. p. 589.
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I. Description bt Messrs. Baker and Durand of the Fossil

Rhinoceros of the Sewalik Hills.

{Eeprinted from the Journal of the Asiatic Society for August, 1836.')

Cranium.—We shall commence with the fossil which, being the most

perfect, affords the beat means of instituting a comparison with the

skulls of described species.

The fossil cranium is imperfect in the following parts. The extre-

mity of the nasal and intermaxillary bones is broken ofF;_ the zygo-

matic arches are both fractured; the left occipital condyle is wanting;

the following molars hare either dropped out prior to the envelop-

ment of the head by the matrix, or have been broken off subsequently

to its fossilization, viz. the fifth of the right, the first and seventh of

the left, maxilla. In addition to these losses, the cranium has under-

gone, when in the stratum, the common fate of Sub-Himalayan relics,

and is cracked in several directions ; tlie crush, hoAvever, which pro-

duced these cracks has not materially altered the form of the head

;

the chief eifect produced has been the forcing the left half of palate at its

anterior extremity a little above its proper level ; this the longitudinal

crack passing through the left orbit enabled it to accomplish ;
the

displacement resulting may be best observed in the profile view of the

skull, fig. 3. The transverse cracks are accompanied by a small

hollow and a consequent neighbom-ing bulge, both so partial and of

such small relief, that in the profile their places can only be observed

by paying attention to the jagged outline at the depression of the

frontals. With the above exceptions the specimen is perfect.

A "-lance at PI. XV. Avill be sufficient at once to determine the species

with which this fossil rhinoceros must be compared. The depression

of the frontals causing the deeply curved outline of the upper planes of

the head, the slope of the occiput, the septimi, and the nasal arch all

separate this cranium from the existing and fossil bicorn species. The

existing unicorn species is that, therelbre, to which recourse must be

had in order to establish a comparison.

In the imicorn rhinoceros of Java the height to which the crest of

the occiput rises above the palatal plane, and also the thickness and

prominence of the nasal arch supporting the horn, are less than in the

Indian rhinoceros. A line drawn at a tangent to the crest of the occiput

and the highest point of the nasal bones Avill, in the iinicorn species of

India, be more raised above the plane of the fi-ontals than is the case in

the Javanese rhinoceros. In the foregoing respects the fossil associates

itself with the Indian, and differs from the Java, species. The com-

parison may, therefore, in general be confined to the former.

With the view of bringing at once under the eye, the discordance

which occurs between the relative values of analogous dimensions, the

subjoined table is here inserted. The modulus chosen is the space

occupied by the seven molars, because on this measiu-ement the

development of the bones of the head inust, to a certain extent, be

dependent. The measurements given in Cuvier's ' Oss. Foss.' have

afforded the proportions of the existing species; and the table of

dimensions which closes this paper has given the proportions of the fossil.

' The illustrations referred to are those in the ' Journ. Asiatic Society.'

—

[Ed.]





DESCRIPTION OF PLATE XIV.

Ehinoceeos Sivalensis and Rhinocekos plattehinus.

Fig. 1. Profile view of skull ol Rhinoceros Sivalensis, with three true

molars and three posterior premolars, one-eighth of the natural

size. Copied from a drawing by Mr. Dinkel, in the Fauna An-

tiqua Sivalensis, Plate LXXIII., fig. 2 a. The specimen is in

the British Museum. (See pages 157 & 514.)

Fig. 2. Fragment of upper jaw, right side, oiRhinoceros Sivalensis, with

three true molars and two last premolars, one-fom-th of the

natural size. Copied from a drawing by Mr. Ford in the F. A. S.,

Plate LXXV., fig. 5. The specimen is in the British Museum.

(See pages 157 & 516.)

Fig. 3. Profile view of cranium of Rhinoceros plati/rhinus, one-eighth

of the natural size. Copied from a drawing by Mr. Dinkel, in

the F. A. S. Plate LXXII., fig. 1. The specimen is in the

British Museum. (See pages 157 & 513.)

Fig. 4. Lower jaw, with incisive border of Rhinoceros platyrhinus,

showing two outer large and two central small incisors, one-

fourth of the natural size. Copied from a drawing by Mr. Ford,

in the F. A. S. Plate LXXV., fig. 10. The specimen is in the

British Museum. (Seepages 157 & 517.)
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The nasal arcli is massive and much developed ; the spring of this

arch is perpendicularly over the anterior of the second molar ; that is a

little more retired than in the Java or Indian rhinoceros skulls, given
in Cuvier's PI. IV.

The breadtli of the palate has not been given in the table of dimen-
sions, because the first and seventh molars not being perfect on both
pides, measurements corresponding to those of Cuvier's could not be
obtained. It is comparatively less than in the existing species, but the

great breadth of the teeth compensates for this difference.

Having detailed the essential differences and the jioints of resem-
blance observable in the fossil Indian rhinoceros when compared Avith

Cuvier's dimensions of the existing Indian rhinoceros, we must be
permitted to add, that additional measurements from skulls of the latter

species are requisite before anything certain can be pronounced as to

the amount of difference or correspondence between the two species. We
are induced to make this remark in consequence of having been favoured

Avith the examination of two craniums which presented considerable

variation of proportions when compared with Cuvier's and with each oth er

.

It appears to us desirable, therefore, to ascertain the limits within

which individual variations range before anything positive can be
asserted. The foregoing remarks will have showoi a great general

resemblance, accompanied by a departure of ^proportions in some corre-

sponding parts ; the latter may be sufficient for the establishment of a

new spe ies—at least for the present, until more data are obtainable

whence to determine the bounds by which the individuals of one species

are limited in their variations. For the sake of distinction, therefore,

and present convenience, at the same time keeping in view the type

to Avhich it is a near approach, we have termed the species under con-

sideration the R. Indicus fossiUs.

Teeth.—The remark has been already passed, that the greater num-
ber of fossils obtained from the Moginund deposit are the remains of

young animals ; with the rhinoceros this has been particularly the case.

We accordingly find oiu-selves better able to illustrate the early stage

of dentition than that moie advanced.

Fig. 1 contains the four milk molars of the left maxilla ; the

fourth being but just cut is unworn ; but the palate being broken away
from the base of the tooth, more of it is seen than would otherAvise be

the case ; in the right half of the specimen, Avhere the palate is whole,

the fourth molar is more concealed. The first molar is also unAvorn,

but the second and third haA'e suffered detrition. The tAvo rows of

teeth have their internal base lines parallel to each other, and the lines

which Avould circumscribe their exterior much curved, in consequence

of the difference of breadth which exists amongst the teeth. The upper
part of an imAvorn tooth, measured exteriorly, is much longer than the

lower ; for the anterior of each molar projects beyond the posterior

extremity of the one immediately in its front by the gradual enlarge-

ment of the external line of enamel from the base to the summit. As
the molars Avear doAvn, this outer development is reduced, the internal

sides of the teeth come more into use, and breadth is gained in com-
pensation for the diminished length of surface in Avear.

Fig. 5, PL XIX. The sixth molar from a left maxilla. The spur,

Avhich occupies no inconsiderable part of the hollow betAveen the
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anterior and posterior transverse hillocks, is here less curved than that

of the Indian rhinoceros ; and there is wanting altogether the small
salient of enamel, which in the Indian rhinoceros occurs between the
starting point of the above-mentioned spur and the jDoint of junction
of the exterior and anterior main lines of enamel. It may also be
mentioned, that the exterior and posterior lines of enamel being less

thick than the corresponding parts of the sixth molar of the Indian
rhinoceros, there is a greater space between the two. Such modifica-
tions of form are however fortuitous, differences of equal amount being
observable in the teeth of animals of the same existing species.

This fossil measures in length . . in. 2-50 mfet. 0-0645
in breadth . . „ 2-62 „ 0-0675

Fig. 6. The 5th molar, derived from a left maxilla. The outline

of its enamel accords -wdth that of the similar tooth of the Indian rhino-
ceros, the only difference being in the dimensions and in the emamel-
lated edge of the short beading at the anterior side of the tooth.

It measures in length .... in. 2-08 mfet. 0-053

„ in breadth ... „ 3-27 „ 0-0835

Fig. 7 is the 7th molar, and from a right maxilla ; the point of the
small spur is broken, as also the anterior extremity of the external line

of enamel ; but the tooth is sufficiently perfect to show a close resem-
blance to the analogous molar of the Indian rhinoceros.

It measures in length .... in. 2-88 met. 0-0735
in breadth 2-53 „ 0-065

Fig. 8 is the 7th molar of a left maxilla. The difference observ-
able between this and the foregoing specimen consists in the great
development which the small anterior spur here attains. In the former, it

is scarcely observable ; in fig. 8 it is very prominent. Variations to an
equal amount may, however, be observed in the minor salients, &c., of
enamel in teeth appertaining to skulls of the same existing species. No
weight can therefore be attached to such unimportant modifications.

This fossil measures in length . . in. 2-95 met. 0-075

).. in breadth . . „ 2'55 „ 0-065

The cranium PI. XV. has its molar teeth so much worn down that
the configurations of the enamel cannot be traced. The table of dimen-
sions gives the length and breadth of each tooth, and shows that although
the lengths do not materially differ from those of the corresponding
teeth of the existing species, the breadths exceed those of any hitherto
described.

Without complete illustrations of the milk-teeth of existing species,

it would be dangerous to attempt a comparison between them and the
fossil Indian rhinoceros. We have therefore avoided the endeavour

;

but we must be allowed to notice the upper jaw fig. 4, PI. XIX., which
offers peculiarities when compared with figs. 1, 2, and 3 (of the same
plate), deserving of remark.

The right half of the specimen is figured in the plate, the left half
having lost the first tooth. With respect to age, this jaw nearly cor-
responds with fig. 3, the fifth molar being in both on the point of
appearance. The following departures from the tracing of enamel in
figs. 1, 2, and 3, may, however, be observed. The second molar of

VOL. I. M
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fig. 4 has this peculiarity, that instead of the anterior portion of the tooth

being one continuous offset from the exterior line of enamel, it only

assumes that appearance after considerable detrition, consisting at

first of a short offset and an isolated pillar, as shown in the drawing.

The two sides of the jaw have been very unequally worn, in conse-

quence of which the opposite side to that delineated has the pillar and
offset conjoined. The third molar also presents a marked difference

when placed in juxtaposition with the con-esponding teeth of the

other three jaws : the two spurs which occupy the central hollow of

the tooth are of a different shape from that which occurs in the other

specimens. In other respects, fig. 4 corresponds with them : its rows
of molars are parallel to each other, and the dimensions offer but
trifling variations. The modifications of form above alluded to, unless

fortuitous, which is perhaps improbable, denote the existence of

another species—a fact corroborated by the examination of the milk
molars of the lower jaws in our possession. Upon the consideration

of these we now enter, but are able to offer but few and unsatisfactory

remarks.

Lower Jaws.—With the exception of the fine fragment, fig. 6, PL XVI.,
submitted to our inspection by Conductor Dawe, and the fragment,

fig. 9, the specimens of lower jaws are aU from the Maginnud deposit,

and all the remains of young animals.

Fig. 1, PI. XVI., represents a fossil which has lost the interior of its

symphysis, the second molar on the right, and the first molar on the

left side of the jaw, as also both the rami, which are broken off. Four
molars have appeared, the second and third of which are worn ; but
the first and fourth have their enamel intact. The sections of fracture

expose germ teeth. The two lines of molars have a gentle conver-
gence, which is effected, not by a curve in the rows of teeth, for these

are set in a perfectly straight line, but by the gradual approach of the

two rows, which make a small angle with the median line of the jaw.

The section shown by the break of the symphysis and the interval

between the front molars argues the existence of a prolonged sym-
physis. The fourth molar is characteristic, having an isolated point

or low pillar in the centre of the chord of its posterior crescent.

Fig. 4 is the right half of the lower jaw of a young rhinoceros,

but of one somewhat older than the animal to which fig. 1 belonged,

for the fourth molar has in fig. 4 suffered detrition. Notwithstanding
the difference of age being in the favour of this specimen, the space
occupied by the four molars is less than that of the four in fig. 1.

The fourth molar is here devoid of the low isolated pillar in the pos-
terior crescent, and has the central enamel, or junction of the two
crescents, larger than in fig. 1. There are no means of ascertaining

whether or not the opposite rows of molars were parallel, but in the
position of symphysis and set of the teeth in a perfectly straight line,

this specimen corresponds with the foregoing.

Fig. 2 has its fourth molar just disclosed, and rising into the line

of molars. It is devoid of the isolated pillar ; but in size corresponds
•with fig. 1, instead of fig. 3, to which latter it assimilates itself by the
fourth and second molars.

It is difficult to ascertain the degree of importance to be attached
to such points of difference. In no specimen from the jaw of an adult
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animal has any trace of the isolated pillar been hitherto found. Oc-
curring as this peculiarity does in a deciduous tooth, should nothing
similar take place in the permanent tooth which replaces it, the only
chance of determining the question will be the discovery of an entire

head. We have noticed an upper jaw, fig. 4, PI. XIX., which indicates

the probability of the existence of two species. The examination of
the above lower jaws rather confirms this supposition ; but in the
event of such slight modifications denoting specific distinctions, we
are unable, in consequence of the paucity and incompleteness of speci-

mens, to decide which are the milk-teeth of the fossil Indian rhino-
ceros. Nor are we fortunate with respect to the lower maxilla of the
adult animal ; figs. 6, 7, and figs. 8, 9, being all that Ave can bring for-

ward. Tlie sections of these two fi-agments differ, in consequence of
their being derived, one fi-om the posterior, the other from the anterior
part of the jaw, which thickens as it approaches to the symphysis.
These two specimens resemble the corresponding portions of the
lower jaw of the Indian rhinoceros, but are too imperfect to afford

any satisfactory measurements for grounds of comparison.

Anterior Extremity.

A scapula in our possession is not sufficiently perfect to give accu-
rate measurements, but it bears as great a general resemblance to
that of the Indian rhinoceros as do the other parts of the skeleton.

The humerus, figs. 1, 2, PI. XVIL, having its radius and ulna at-

tached, was discovered by ourselves very close to the place whence we
excavated the femur and tibia forming the subject of PI. XVIII. With
the exception of the deltoid crest, this humerus is perfect, and has
afforded the dimensions which enter into the first column of the table.

For the purpose of comparison, the five following columns are
added. The proportions of the Indian and Sumatra small species of
rhinoceros are deduced from Cuvier's table ; those of the fossil speci-
mens are of course from the Table of Dimensions. The length of the
bone is assumed as the unit, and the measures of other parts referred to
it, in order to obtain their comparative values.
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The Sumatra rhinoceros (small species) concurs with the fossil

Indian rhinoceros in having the length taken to the external condyle

longer than that taken to the internal. The Javanese and the larger

Sumatra species also accord with the fossil in this respect, but not so

nearly as the small Sumatra species, which has consequently been intro-

duced into the above table.

The length of the fossil humerus, figs. 1, 2, PI. XVII., exceeds that

of any of the existing species : its thickness is, in proportion to the

length ofthe bone, intermediate between the Sumatra and Indian species.

Tlie articulating pulley also possesses a development intermediate in

value to those of the two existing species. The breadth at the condyles

is in the same proportion, or nearly so, as that of the Indian rhinoceros.

The radius is in length, considered with reference to length of femur, a

little less than in the Indian, and somewhat in excess of the small

Sumatra species. The remaining two dimensions of this bone yield

values intermediate to those of the two existing rhinoceroses. These

remarks apply to the deductions for fig. 1 ; nor would it be necessaiy

much to alter them in speaking of fig. 5 ; but fig. 6 presents such

a close approximation to the Indian rliinoceros, that it is much to be
wished that the specimen had not been so broken as to prevent

additional measurements being derived from it. Excepting in the length

from the articulating head to the bottom of the internal condyle, it does

not much diifer from fig. 5. The bone, however, being imperfect,

must be omitted in drawing a comparison between the fossil and existing

species.

Fig. 1 varies most from the Indian rhinoceros in the proportion of

the length taken to the internal condyle—an anomaly difficult of ex23la-

nation. We must here repeat, that there exists a necessity for a greater

number of tables of dimensions taken from the skeletons of the Indian

rhinoceros. The anterior extremity of a rhinoceros, with the exami-

nation of which we have been favoured, yielded proportions so nearly

corresponding with those deduced from the fossil humerus, figs. 1, 2,

as to prevent our drawing more positive conclusions than those ex-

pressed at the close of the remarks on the cranium, PI. XV.

Posterior Extremity.

The femur and tibia, PI. XVIII., were dug up in such close proximity
to the humerus and radius, fig. 1, PI. XVII., that little doubt could be
entertained of their having belonged to the same animal. Being perfect,

except at the lower jDart of the great trochanter, the specimen affords

ample means of comparison with the femur of the existing sj^ecies.

On reverting to the Table of Dimensions, it will be observed that this

fossil exceeds, as did also the humerus, any of those in Cuvier's table

of existing species. The following columns show in what respects the

proportions of the bone vary from those deduced from Cuvier's Indian
rhinoceros. The length of the femur is here the modulus.

From a comparison of the two first columns in the annexed table there

results that the fossil has a greater development at its ujiper, and a

somewhat less development at its lower extremity, than is the case in the

Indian rhinoceros. The third trochanter is set lower down, and the

inferior extremity of the small trochanter higher up than in the existing
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species ; the articulating head is larger in proportion in the fossil than

in the Indian rhinoceros. None of these modifications, however, are

excessive ; on the contrary, they are less than those which exist

amongst the fossils themselves, which are all three undoubtedly of the

same species.
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extended research, and the collection of a greater series of tables of

dimensions of the Indian rhinoceros, before anything absolutely con-

clusive can be pronounced with regard to the fossil and existing

species.

We have had no hesitation in ascribing the two limbs dug up in

such close neighbourhood to the same animal. An additional confirma-

tion of the correctness of the assumplicm may be derived from the

proportion which exists between these two extremities, when compared

with that which occurs in the Indian rhinoceros.

Ind. Rhin. femur and tibia

Fossil Ind. Eliin. do. do.

mfet. 0'960 humerus and radius mfet. 0'868

„ 1-0.59 ditto ditto ,, 0-947

In the first, the humerus and radius are to the femur and tibia in the

ratio of 1 : I'lO ; in the fossil, the ratio is 1 : 111.

The analogy which exists between these fossil extremities and those

of the Indian rhinoceros being no less striking than that which was
observed between the cranium, PI. XV., and the skull of the existing

species, we have considered such con-espondence sufficient to prove

that the fossil anterior and posterior limbs appertained to an animal of

the same species, and of about similar size to the one of which the

cranium in question is a relic.

Even in the event of a much closer approximation of symmetrical

proportions than that given in this paper being obtained, we are aware

that identity of species could not be presumed. It could not be

assumed that the skin and the external appearance of the animal were
precisely similar to those of the existing species. The fossil Indian

rhinoceros must, however, have presented a figure bearing a strong

general resemblance to the uncouth symmetry of its present repre-

sentative.

Measurements of Anterior
Extremity.
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Measurements of Lower Molars
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in a manner which is remarkable for the fossil state among Sewalik

remains. From the clay-marl of Maginnud. Figured by Messrs.

Baker and Durand in Journ. As. Soc, vol. v. PL XVII. fig. 19.

Ifo. 273. Rhinoceros ?—Upper extremity of humerus showing

the head and upper trochanters ; the descending spine of the large

tuberosity broken off: of large size.

No. 274. Rhinoceros ?—Upper extremity of hiunerus, right

side, showing the head and both tuberosities, as also the middle apophysis

of the upper end.

No. 277. Rhinoceros ?—Eight femur, articulating head with

part of shaft attached ; leafy expansion of third trochanter broken off.

No. 278. Rhinoceros ?—Shaft of femur, left side, articular

epiphysis and trochanters broken oiF, base of leafy expansion remaining.

No. 280. Rhinoceros ?—Lower end of femur, left side, showing

the condyles and trochlear puUey with a short portion of the shaft

attached.

No. 283. Rhinoceros ?—Top of ulna, left side, showing articular

pulley and part of olecranon.

No. 285. Rhinoceros ?—Upper half of right tibia with arti-

cular surface nearly entire.

No. 287. Rhinoceros ?—Astragalus, very perfect, of right side.

No. 288. Rhinoceros ?—Calcaneum, left side, nearly entire.

No. 289. Rhinoceros —— 1—Middle metacarpal of right fore leg

entire.

No. 302. Rhinoceros ?—Entire humerus, left side found em-
bedded in argillaceous matrix, which has been partly removed, laying

bare the articular surfaces of both extremities together with the tuber-

osities, and a great part of the shaft on one side ; the lower jaw of a

horse, both rami, together with the lower end of the left femur of the

same animal united to it on the other side by matrix. The hiunerus is

of large size, and equal to Nos. 273, 274.

Dimensions.
Inches

Length from tuberosity to external condyle ..... 19'4

To internal ditto .... 18-8

"Width of condyles .
4*4

There is great obliquity in the plane of the distal end of the lower

articulation, the outer condyle projecting very much beyond the inner,

as in Baker and Durand's figure, Joui'n. As. Soc. vol. v. PI. XVII. figs. 6

and 7.

A notable specimen as indicative of the manner in which the bones

of different animals were washed together into the mud-beds of the

Sewalik strata : the Maginnud bone-bed being a stratum of argillaceous

earth : the bones soft and white and adhering to the tongue. The mud
matrix penetrates into the cores of the hollow bones.

No. 324. Rhinoceros ?— Molar of upper jaw, nearly entire, with

part of palate attached.
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No. 326. BUnoceros ?—Entire outer incisor, lower jaw

right side.

No. 764. Rhinoceros ?—Lower end, right tibia, of large size.

No. 111. Rhinoceros ?—Top of right radius with articular

surface.

No. lid. Rhinoceros ?—Astragalus (left) of a smaU-sized

species nearly entire {vide No. 287).

No. 782. Rhinoceros — ?—Scaphoid and Semi-lunar of the left

carpus of the same individual fitting together and connected by matrix,

both of large size.

No. 786. Rhinoceros ?—Cuneiform bone of left carpus.

No. 181. Rhinoceros ?—Cuboid of left tarsus agreeing in size

nearly with Rh. unicornis, but differing in form.

No. 788. Rhinoceros ?—Fragment of left scapula, comprising

glenoid cavity; tuberosity, and neck spine and lamina broken off; of

the size of the Indian unicorned Rhinoceros.

B. From Perim Island.'^

No. 29. Rhinoceros Perimensis.—Lower jaw, left side, including

part of horizontal ramus, posterior angle and ascending ramus, and

portion of the last molar : coronoid and condyle broken off : of very

large size. Presented by Lieut. Fulljames.—See Journ. As. Soc,

vi. 79.

No. 30. Rhinoceros Perimensis.—Fragment consisting of the supe-

rior maxiUa left side, containing two molars, well worn.

No. 31. Rhinoceros Perimensis.—Lower jaw, right side, consisting

of posterior angle with one unworn molar, and portion of ascending

ramus, in three pieces : of much smaller size than No. 29, and probably

of a young animal.

No. 33. Rhinoceros Permensz's.—Humerus, inferior end, right side,

with articular surface.

No. 109. Rhinoceros Perimensis!—Fragment of left scapula com-

prising the glenoid cavity, neck and tuberosity together with the low

commencement of the spine of very large size : the whole of the laminae

broken off. The curve of the glenoid cavity on the antero-posterior

direction is very great : and the cup is much less circular than in the

most of the known forms of rhinoceros. Dovibtful if from Perim

island : the matrix resembles that of specimens from Ava.

No. 110. Rhinoceros Perimensis.—Part of an upper molar vertically

broken through transversely about the middle, agreeing in size with

No. 30.

No. 111. Rhinoceros Perimensis.—Metacarpal, outer toe, left fore

leg with both articular surfaces. The bone is short and the inferior

articular surface very thick and oblique.

' See also Fauna Antiqua Sivalensis, PI. Ixxvi.
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C. From Scinde.

No. 5. Ehinoceros ?—Riner metacarpal of left fore leg, a little

mutilated at the upper articulation. It is proportionally very sliort

and the upper articulation deep as compared with the Indian unicorned

rhinoceros.

No. 6. Rhinoceros ?—Fragment of the left scapula of a very

large species, showing the greater portion of the glenoid cavity, neck

and a part of the spine : the greater part of the blade broken off. The
lower margin of the glenoid cavity partly broken off. Tuberosity of

very large size.

No. 8. Rhinoceros ?—Distal extremity of middle metatarsal,

of large size, shaft broken off.

No. 10. Rhinoceros ?—Fragment of left scapula ofa small-sized

rhinoceros, showing glenoid cavity, neck and trochanter : blade broken

off. Of a much smaller size than No. 6.

D. From Ava.

No. 23. Rhinoceros ?—Fine fragment comprising the lower

half of the right humerus with the articular surface very perfect : an old

animal, very nearly of the size of the Sumatran Ehinoceros.

No. 24. Rhinoceros ?—Lower end of radius right side, show-

ing the articular surface with part of the shaft of very large size. Width
of articular head being 5"7 inches : Antero-post. diam. 3 inches.

No. 25. Rhinoceros ?—Fragment of Os innominatum of large

size.

No. 26. Rhinoceros ?—Axis, a good deal mutilated, showing

the greater part of the body, but the apophyses broken off; posterior

articular surface cup-shaped ; odontoid process thick and massive : be-

longed to an animal of large size. In mineral condition and wearing

this resembles some of the Perim Island fossils.

No. 245. Rhinoceros ?—Detached molar, very much worn and
mutilated.
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VII. ON" THE FOSSIL EHINOCEEOS OF CENTEAL
TIBET AND ITS EELATION TO THE EECENT
UPHEAVAL OF THE HIMALAYAHS.'

BY H. FALCONER, M.D.

That fossil bones occur on the Hioondes or elevated plain of
Tibet, at the northern face of the Himalayahs behind the
sources of the Ganges has long been well known. They are
brought to Almorah by the Bhoteah merchants, and sold as

talismans or charms under the name of 'Bijli ki har ' lightning
bones ; ammonites, from the crests of the neighbouring
snowy passes, called ' Chakar futteer ' and venerated all over
Hindostan as the sacred Salagram, are generally found
mixed up with them. The occurrence of these organic
mammiferous remains appears to have been first established

by Captain Webb and Mr, Traill ; but little or no attention

has yet been paid to the determination of the species, the
circumstances under which they are found, or the general
results lo which they lead.

Some of these fossils belong to a large species ofEhinoceros,
others to a bovine ruminant, as large as the Indian wild
buffalo ; and when it is remembered that the bed of the Sutlej,

where it flows through the Hioondes or Steppe of Chang-tang
at a lower level than the situation of the stratum in which
the bones are found, is elevated 15,000 feet above the sea,

and that the natural vegetation at present hardly anywhere
attains the size of a shrub—not to mention the Polar
severity of the climate—it will at once be seen that the case

involves important considerations regarding the physical
changes which must have taken place in this part of the
Himalayahs since the Ehinoceros remains were entombed in

the stratum where they are now met with. But to give any
value to the results, it is necessary that all the facts of the
case be subjected to a rigid investigation.

' This interesting paper, which was
probably written about the year 1839,

is now for the first time published.

Fragments of bones of fossil Ehinoceros

and Equus, from the Niti Pass, are to

be found in the British Museum, and
are figured in the Fauna Antiqua Siva-

lensis, Plates Ixxvi. and Ixxxiv.

—

[Ed.]
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And, first, in regard to the fact of fossil bones occurring in

the Hioondes. No competent European observer has as yet

seen them in situ. Moorcroft and Hearsay are the only tra-

vellers who have traversed the tract where they are said to

occur. They went over the Niti Pass, and thence north

across the plain of Chang-tang by Dhapa to Gortope ; thence
eastward to the lake Manasarovara and back to !N^iti by
another route along the Sutlej, the course of which they
followed to Dhapa. Their journey embraced about a degree
of longitude and latitude through the tract where the fossil

bones are said to be found. But Moorcroft nowhere makes
any mention of them ;

' Bijli ki har ' are not even noticed in

his narrative. He describes lofty gravel and clay precipices

near Dhapa, and states his disappointment at not finding

traces of marine remains in them. * He also mentions having
found abundance of ammonites at the Changlu river, under
the Niti Ghati, on his return route. Captain Webb ascended
to the crest of the Niti Pass and procured fossil bones
brought from the plain of the Hioondes, some of which, to be
noticed in the sequence, are figured in Royle's Illustrations

of the Botany of the Himalayahs, PI. III. Mr. Traill,' in

his Bhoteah and Kumaon reports, mentions the occurrence of

fossil bones, and says they ' would appear to have belonged
to some large animal of the ox species, probably the Yak.'
He further states ' that the Bijli ki hdr are chiefly found at

the crest of the Niti Pass.' Mr. Batten, in his most graphic
account of a visit to the Niti Pass,^ says he advanced about
two miles beyond the ravine of the Sianki river on the
Steppe of the Hioondes and came upon the Ammonite Fossil

Groiuid. He subsequently mentions having ' a good many
fossil bones from the interior of Tibet and the Mana Pass ;

'

but it does not appear that he saw any of them in situ. The
fact, therefore, of their occurrence stiU wants the important
testimony of direct observation ; but the other evidence to

the point is so good as to leave no room for reasonable doubt
on the subject. This evidence is as follows :

1. The concurrent statements of good observers, such as

Webb, Traill, and Batten, supported by specimens, that fossil

bones are found in the northern faces of the JSTiti and Mana
Passes, and the Steppe of the Hioondes.^

2. The du'ect testimony of the Bhoteah merchants who

Asiatic Researches, vol. vii. p. 1 7-

^ Jour. Asiatic Soe. vol. vii. p. 310.
' Mr. McClelland does not appear to

have had an opportunity of examining
these fossils, but he states that ' a skull,

said to be that of an elephant, was

brought down from a very high eleva-
tion to the Commissioner of Eevenue in
Kumaon, during my residence in the
province ; but not having inspected the
fossil, I cannot answer for the fact.'

—

Kumaon Inquiries, p. 216.
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bring the fossil bones to Almorah; they state that they are

found in ravines in the plain below the Snowy Passes.

3. The universality of the belief at Almorah, where the
Bijli hi hdr are brought, that they come from the plains of

Tibet, and from nowhere else.

4. The absence of any grounds tending to discredit the

evidence in favour of the fact.

Next in regard to the geological features of the fossil

tract. Mr. Batten,* from whom the most of what follows is

derived, describes the rocks from the southern side up to the

crest of the Niti Pass : talc and clay slates predominate near
Malari

;
quartz rock, mica, schist, gneiss, and granite between

Malari and GumsaH. The granite contains abundance of

tourmaline and kyanite, as is the case all along the culmi-

nating axis of the mountains between the valley of the Spiti

and the Eastern sources of the Ganges. Above Gumsali the

road leads along granite and gneiss precipices. At Niti the

formations appear to alter, clay slate rising into hiUs with

a rounded outline, and a compact uncrystalline blue limestone

succeeding the granite series, and higher up an arenaceous

quartzose rock. From the source of Dhauli river to the crest

of the pass the road leads up through crumbling of crags

of blue limestone, the top of the pass being strewed with
blocks of this rock and arenaceous quartz. The blue and
mottled grey limestone here noticed has an extensive range
of distribution aU along the northern face of the Himalayah
chain abounding in Ammonites, Terebratulse, Belemnites,

Zoophytes, &c., which have been met with in the valley of

the Spiti by Dr. Gerard, at the head of the Ganges by Mr.
Batten, and at Muctinath on the Gandaki river in ifiTepaul.^

Several of the species have been determined by Mr. Sowerby
not to differ from fossils of the English oolite. It is hardly

necessary to add that this limestone has no other relation

with the deposit which contains the fossil bones, besides

contiguity of place.

The top of the pass, which is round and open, commands
a view of the plain of Hioondes. ' Right in front,' says Mr.
Batten, ' stretched a dreary plain, shrubless, treeless, and house-
less, terminated along its whole northern side, at a distance of

about 20 miles, by a low range of rounded brown hills, utterly

without shrub or tree or jutting rock, but very broken into

ravines and perpendicular faces on their Southern side. Had
there been heather instead of stone, it would have resembled
a highland moor.' Its level was hardly anywhere lower than
the pass. He farther states his opinion that ' The Niti Pass

' Batten, loc. cit. ^ Colebrooke, As. Eesearch. vol. xii. Append, p. xxi.
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is only the highest point of the Tartaric plain, running up to

the Himalayah peaks.'

From the details given by Moorcroffc, it is very clear that

the upper stratum of this great plain consists of a deep allu-

vial deposit—whatever the age of the alluvium may be

—

composed of beds of clay and gravel. He was struck, on en-

tering the country, with the broad flat channels of the rivers,

bounded by lofty steep banks, as contrasted with the narrow
angular beds on the Hindostani side of the mountains, being
precisely the shape that would be washed out by a torrent

running through soft unconsolidated strata. His description

further gives good reason to surmise that the alluvium rises

in successful steps like the parallel roads of Glenroy. He men-
tions broken ground with ravines near Dhapa, rising into pyra-
mids and buttresses, ' bearing no unapt resemblance to ruined
castles and fortifications in piles above each other.' A ravine
near the Tiltil river yields a section of beds of indurated clay
and gravel above 300 feet in elevation; the heights are
broken into all manner of fanciful shapes, spires, buttresses,

&c., the sides being excavated into habitations. There is but
little variation from the above in his account of the country
between Dhapa and Gortope, or between the latter place and
the Manasarovara Lake, except at Tirthapuri, where he states

that ' steep craggy limestone rocks in a state of decomposition
immediately overhang it (the village). Still higher, and
losing their heads in the clouds, are jDointed mountains, which
from their brilliant whiteness appear to consist of chalk,
covered here and there with a layer of yellow ochre.' Near
this spot he describes, in very characteristic terms, an enor-
mous bed of travertine, forming a table of about half-a-mile
in diameter, deposited from hot springs now in operation.
At Kienlung he met with other great travertine deposits,

perhaps not exceeded in extent by those hitherto observed in
any other part of the globe. ' The vast walls and masses of
rock which have been formed by the action of hot springs in
this neighbourhood show an antiquity that bafiies research
and would afibrd food for sceptics.'

So much for the general geological features of the Hioondes
plain. Of the particular beds which yield the fossils we have no
accounts, besides the meagre details which may be gleaned
from the Bhoteah merchants, who describe them as occurring
in broken ground with ravines, upon the surface of which they
are seen projecting or strewed over patches where the earth
has been washed away by riUs formed by melting snow. The
specimens have rarely any of the matrix attached to them,
but where it exists it is usually of coarse sand or gravel,
agglutinated by a calcareous paste which effervesces strongly
with the mineral acids.
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Judging from the quantities wliicli find their way to
Almorah, the fossils are by no means scarce. They are rarely
seen entire, consisting- generally of fragments three to six
inches long ; sometimes the contents of a collection are no-
thing but bits of bone hardly an inch long. They usually
present a clean and sharp or splintery fracture, wearing the
ajppearance of having been fragmented after the mineraliza-
tion was complete. They vary greatly in the amount of
fossilization, and, consequently, in specific gravity. The
infiltrated mineral in most cases is carbonate of lime. The
specimens adhere more or less to the tongue. Li some of
them the cancellated tissue has the cells entirely filled with
the infiltrated mineral; in others the cells are empty. It
is rare to see any tinge of iron about them, a character so
prevalent in the Sewalik fossils of the arenaceous beds.
One class of them has very much the appearance of bleached
bones, with the fracture also white; their fossil character
resting on a core of crystallized carbonate of hme and the
increased specific gravity. In another class the specimens
yield a dark blue fracture, and weather with very much of
the greyish white leprous appearances which chalk fluids

exhibit. They effervesce strongly with nitric acid, and
treated with a weak solution of it, the greater portion of
them dissolves ; they retain few or no traces of animal matter.
Our materials for the elucidation ofthe species are but scanty.

They are : first, a set of specimens in Captain Cautley's col-

lection at Suharunpoor, received from Captain Corbet of
Almorah; second, specimens received from Mr. Batten of
Kumaon; third, specimens procured from a Bhoteah mer-
chant, said to have been collected by himself on the Hioondes;
fourth, PI. III. of Eoyle's ' Illustrations,' which contains some
figures of fossil bones procured from the northern face of the
Himalayahs by Captain Webb and Mr. Traill.

Rhinoceros Remains.^—These are, fortunately, very decisive.
Fig. 3, PI. III. of Eoyle's ' Illustrations,' represents the greater
portion of a tooth evidently derived from a Ehinoceros, and
probably the fifth or sixth molar left side of the upper jaw

;

but this is a point not to be determined by the figure, and we
have not yet had access to the letter-press relating to it.

The next specimen is a fragment in Captain Cautley's col-

lection, consisting of the left half of the body, with nearly
the entire ala of the atlas or first cervical vertebra of a
Ehinoceros. The upper and lower articulating surfaces are
complete, and the bone is so characteristic as to leave no
doubt about its identification. There is one remarkable cir-

ciunstance about it, viz. that there is no hole for the passage
' See Plate xv., figs. 3 to 11.—[Ed.]

VOL. I. N
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of the vertebral artery, the transit of that vessel to the head
having been outside, and not through the bone. But this is

merely an abnormal variation in the individual nowise affect-

ing the species. The bone differs somewhat in form from
that of the Indian Rhinoceros and is smaller, indicating a

distinct species.

A second specimen in my possession happens also to be-

long to the left side of the atlas of a Rhinoceros. It shows
more of the body but less of the ala than the other, and has

the arterial hole hi the usual position. The form of the bone
and size confirm the distinctness of species indicated by
Captain Cautley's specimen.

A third specimen is fortunately also very characteristic.

It consists of a fragment of the left temporal bone, showing
the posterior half of the zygomatic arch, the entire glenoid

articulating surface, the external auditory foramen, a portion

of the petrous bone and part of the temporal fossa. The
styloid and petrous apophyses are broken off. It appears to

have belonged to rather a yoimg animal, as the commissure
between the base of the zygoma and the petrous bone is not

completely ossified. The fragraent adheres to the tongue,

and is but imperfectly fossilized. The characters yielded by
it bear out the difference of species, indicated by the other

specimens, between the Indian Rhinoceros and the Tibet

remains. The glenoid articulating surface—a very character-

istic structiu'e—has a different outline from that of the Indian
animal ; the base of the zygomatic process has less vertical

height in proportion, and the dimensions are somewhat less.

The collections contain other fi-agments referable to the
Rhinoceros, but too much mutilated to afford any good
character for description or comparison. There are no traces

of any other Pachydermatous animal ; but Elephant remains
will probably be found hereafter, when the ground is well

examined, if they have not been already met with.^

It is a point of much interest as regards the general
bearing of the inquiry, to determine whether these Rhino-
ceros remains differ specifically or not from the fossil species

of the Sewalik range ; but the available materials, in both
cases, are too imperfect to warrant any safe conclusions on
the subject. It appears sufficiently clear, however, that the
Tibet fossil s^Decies differ from the existing Indian Rhi-
noceros.

Ruminant Remains.—These are the most abundant in species

and in the numerical ratio of specimens. Fig. 1, PI. III.

of Royle's ' Illustrations,' represents a very perfect cranium

' Vide M'Clelland's Kumaou Inciuiries, quoted above.





DESCEIPTION OF PLATE XV.

Mertcopotamus dissimilis, Fossil Ehinoceros op

NiTi Pass.

Figs. 1 and 2. Eepresent the palatal and upper surfaces of the fragment

of a young ci-auium of ALerycopotamus dissimilis, from Burmah,

sent by Dr. Oldham to Dr. Falconer. The figures are copied

from drawings made by Mr. Dinkel for Dr. Falconer, and are

one-third of the natural size. The palate sui-face shows the two

last premolars and the two first true molars : a, cavity for ante-

rior lobe of cerebrum ; b b, frontal bones ; c c, foramen in centre

of frontal bone ; d d, nasal bones
; /, suture between nasal and

maxUlaiy bone
; g g, maxiUary bones. (See page 147.)

FiofS. 8 to 11. Fragments of fossil Ehinoceros bones from the Niti Pass

in Tibet, one-fourth of the natural size. Copied from drawings

by Mr. George in Plate LXXVI. of the Fauna Antiqua Siva-

lensis. Figs. 3, 5, and 8 represent a fragment of the scapula,

including the glenoid cavity and coracoid process ; fig. 4 is a

fragment of the left hiunerus near upper end ; figs. 6 and 7 re-

present another fragment of a humerus; and figs. 9, 10, and 11

show a fragment of the lower end of a femur. The specimens

are in the British Museum. (See pages 177 & 517.)

VOL. I.
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of a ruminant with the pedicles of a couple of horns attached
to the frontal. The saliency of the occipital crest, the sweep
of the parietals and the position of the horn pedicles show
that it belongs to the Cervine group of the family. But not
having the letter-press to refer to, and in ignorance of the
scale of dimensions on which the figure is drsuwn, it were
useless to hazard or guess about the affinities of the
species.

Fig. 2 of the same plate represents the left line of molars
of the upper jaw of a ruminant. Judging from the figure,

which shows no internal pillar between the barrels of the
molar, the specimen belongs to the Caprine group.

In Captain Cautley's collection there is a specimen of the
articulating head of the lower end of a femur of a bovine
species. The dimensions fore and aft, between the articula-

ting extremities, are six and a-half inches, exactly equal to

the correspondmg measurement of a full-sized wild buffalo

{B. Arna) killed in the Shahjehanpoor forests. The existing
Yak of Tibet is a much smaller animal. Another specimen
in the Suharunpoor collection is the fragment of a scapula,

corresponding in size with the femur. There are numerous
other fragments of ruminant remains in the Suharunpoor
collections, but none of them sufficiently characteristic to
merit mention, except the detached core of a twisted sheathed
horn belonging to some member of the Caprine group. The
horn which it bore must have been twisted on its axis, like

the ' Markhor ' wild goat of the Baltistan Moimtains (Little

Tibet), a large and nndescribed species.

There are no remains in the collection which can safely be
referred to other mammiferous families except a solitary and
detached Hysena tooth proctired from the Bhoteah mer-
chant. It appears to be the third molar of the upper jaw,
and is of large size. The whole of the specimens of this set
are very much fragmented. They are white and have a very
recent appearance, but they have lost their animal matter,
have a considerable specific gravity, and the tubes of the
cylindrical bones are occupied hj crystallized cores of
carbonate of lime, affording strong presumption of their
being honest fossils. The Hyaena molar in question has the
pipes of the fangs and the centre of the tooth filled with a
nest of calcareous crystals.

This concludes what specially regards the determination of
the fossils. It is very evident that the list is incomplete, for
on a tract which could afford sustenance and a climate suited
to the Ehinoceros a great variety of species might be
expected. In what follows we put aside the consideration
of the others, and address ourselves to the Ehinoceros.

N 2
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The Steppe of Hioondes lias been shown by Captain Webb
to be upwards of 15,000 feet above tbe sea, close on the

limit of perpetual snow ; it is bounded on one side by the

Himalayah Mountains, and on the other by the Kailasa range,

of enormous height, some portions being, on a rough ap-

proximation, 30,000 feet above the sea. The tract, in the

emphatic language of Batten, is shrubless and treeless—a vast

waste supportmg a few furze bushes and a sprinkling of the

most Alpme vegetation; and the climate is one of Polar

severity.

It is very certain that no Rhinoceros of the present time
could exist for a day in such a habitat ; and if we suppose
the Tibetian species to have been clothed with a dense fur,

like the Siberian species the carcase of which was brought to

Pallas from latitude 64° on the banks of the Lena, still the

tract could never have subsisted it, for although it has been
urged by Dr. Fleming that the simple analogy of anatomical
structure in the living species is not sufficient to guide us to

a conclusion, or even a conjecture, as to the habits, geo-

graphical distribution, or food, of extinct species, so clearly

shown in the lichen food of the Reindeer, still there is a

limit to the force of this objection, and it only applies to

certain cases. In the case of the Rhinoceros the incisive

teeth are deficient in number, and the greater portion of them
rudimentary in form and even deciduous. It may, therefore,

be very safely predicated of all the species, fossil or existing,

that they could never subsist by browsing on a herbaceous
vegetation ; they want the nippers which enable the horse

and ruminants to subsist on low grass ; and their food must
either be derived from large reeds, shrubs, or trees, none of

which are now found in Tibet.

The Siberian Rhinoceros remains are found on the shores

of the frozen ocean, under conditions of climate more severe

than those of Tibet ; and it has been shown by Lyell how
these remains might have found their way by changes in the

physical geography of Siberia, by transportation in ice blocks,

and by periodical migrations. But these conditions will not
apply to the Hioondes ; the Rhmoceros could neither have
migrated to its mountain-locked plain, from the side of

Hindostan by the passes, where men and goats can hardly
find their way save by the artificial aid of scaffoldings, nor is

it apparent how the bones could have been transported to

their present resting place from a higher tract.

The only explanation of the case that suggests itself, which
appears admissible, is a depression of the j^lain of the Hioon-
des to a much lower level than it has at present; and to

clothe it with a vegetation resembling that of England now,
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whicli, on the siTpposition that the Rhinoceros was not a

migratory visitor but a permanent resident of Tibet, and
elotlied in a warm fur, is perhaps the utmost limit that

eoukl safely be conceded for its habitat. The plain of the

Hioondes would require to have been not higher than 7,000

or 8,000 feet above the level of the sea. The mean level of

the Hioondes which is known atDhapa to be 15,000 feet, and
estimated to be not much less than 1 7,000 near Manasarovara,
may be considered as 16,000 feet. To reduce it, therefore, to

the circumstances above inferred vv-ould mvolve the con-

sequence that the northern face of the Himalayahs and (as

elevating movements are nowhere known to be confined to

narrow belts), probably a considerable portion of the chain

itself, have been elevated 7,000 to 8,000 feet since the tract

was tenanted by a species of Rhinoceros and several rumi-
nants allied to existing species.

There are unquestionable proofs on the southern side of

the chain that important elevations have taken place within

a very late period, geologically speaking. The Sewalik for-

mations are continuous with the Himalayahs, constituting in

physical confirmation but the outermost belt of the chain.

They bear, in fact, the same relation to the southern face

that the Steppe of Hioondes does to the northern. The fos-

siliferous strata attain a height of about 3,500 feet above the
sea, and some parts of the belt about 5,000, the plains at their

foot being about 1,000. These strata have not only yielded

numerous extinct mammalia, but, besides Quadrumana and
Camels, they have been shown to contain the remains of at

least two existmg species of Crocodile, viz. the Magar and
Gharial, so common all over India; and the fluviatile shells (to

which the testaceous remains are limited) have been pro-

nounced by Mr. Benson not to differ specifically from recent

types, common in the northern part of Hindostan.* This
would show the upheavement, beyond all question, to date,

geologically speaking, since the commencement of the present
order of things ; and if so grand a movement has occurred on
the southern side of the chain within a late period, there is

no reason why a similar upheavement should not have taken
place on the I^orthern face.

Mr. McClelland has found proofs that a raovement of ele-

vation has taken place in the opposite prolongation of the
chain in the valley of the Brahmapootra, in a marine deposit

of considerable height abounding in shells on the Kasia
hills. We are not informed what proportion of recent species

has been foiind in these shells, and consequently, as to the

age of the formation.

' Stated on the aiithoi-ity of Mr. Everest.

*N 3



182 FAUNA ANTIQUA SIVALENSIS.

If it is admitted that there are good grounds for the be-

lief that the plain of the Hioondes has been elevated several

thousand feet within a late period, it is necessary that we
should consider what further consequences are involved in the

supposition, and it will be evident that the entire line of

mountains from the Lake Manasarovara to the southern bend

of the Indus near Gilgit, in the parallel of Attock, must

have partaken in the movement. For as the course of rivers

from Manasarovara is due west, through a long intramontane

tract, had the Hioondes been 7,000 feet lower than it is now,

and the western prolongations of the river beds not been

proportionally depressed, the waters would have been held

up, and we should have traces of vast lacustrine formations

somewhere along the course of the Sutlej and Indus in

Ladakh, which, so far as our information at present goes,

does not appear to be the case. But as the great water-head

of the western and eastern drainage of the Himalayahs is in

the neighbourhood of Manasarovara, it is quite philosophical

to imagine that the centre and greatest force of the upheave-

ment was at the culminating point, and gradually decreased

westward.
That upheavement of the southern face of the Himalayahs

was in this manner is almost susceptible of direct proof. The
Sewalik hills run west skirting the foot of the Himalayahs,

beyond the western banks of the Jhelum ; and the character-

istic Sewalik fossils have been dug out of the strata between

the Jhelum and Chenab, near Bimber, where they exist in

abundance; they are also found between the Ganges and

Gogra, and it is almost certain that the formation extends

at least as far as the Gogra, giving a protraction in length of

270 miles, between the Jhelum and the Gogra. The greatest

height of the fossiliferous strata is between the Jumna and

Ganges, the elevation diminishiug westward. It is, therefore,

a matter for inference that the greatest force of the upheave-

ments was at the culminating point, and was feebler as it

extended westward.

It is a matter of much interest to determine whether these

upheavements of the northern and southern faces were con-

temporaneous events. There do not appear any good grounds

for coming to a satisfactory opinion on the subject, but there

can be very little doubt that they belonged to the same
geological era.

With these undoubted proofs (in the Sewalik hills) before us

of comparatively late uprisings of the Ilimalayah moimtains,

it naturally occtirs to the mind to mquire if the chain has

been in a state of quiescence, as far as level is concerned,

since the historical period, and if it is so in our own times.
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The proof is embarrassed with immense difficulties in all

mountainous tracts at a distance from the sea, which alone

affords a certain standard for comparison ; and this difficulty-

affects the central portion of the Himalayahs. But we shall

endeavour to show that there are grounds sufficient for en-

tertaining the presumption at least, that the Himalayalis

are now undergoing a process of upheavements.

In Mr. Traill's excellent report on the Bhoteah Mehals, or

region of the Tibet passes, occurs the following passage,

which is so important to the point that it is given at full

length.
' The paths to the passes ' (the Mana, Niti, Juwar, Darma,

and Beeans passes) ' continue along the upper part of the

rivers above mentioned, till near the crest of the ridge, which
is crossed in parts offering least difficulty in the ascent, and
it is here only that snow is not met with during the season of

intercourse. Roads of communicationthrough the Himalayahs
unite the passes from East to West, but they are passable

during a few days only in each year, and are considered at

all tiraes dangerous by the Blioteahs themselves. Roads of

this description formerly used are now impracticable, owing to

the increase of snow. The interior of the Himalayah, except at

the passes and paths in question, is inaccessible, and appears
TO BE DAILY BECOMING MOKE SO FROM THE GRADUAL EXTEN-
SION OP THE ZONE OP PERPETUAL SNOW. The Bhoteahs bear

universal testimony to the fact of such extension, and point otd

ridges now never free from snoiv, which, within the memory of

man, ivere clothed with forest and afforded periodical pastures

for sheep ; they even state that the avalanches detached from,

the lofty pealcs occasionally present pieces of wood frozen in their

centre.'

Now these statements are of much importance, and their

value is enhanced by the circumstance of their coming spon-

taneously from an unprejudiced inqiiirer. Mr. Traill attempts
no explanation ; he simply records the proofs and the universal

belief that the zone of perpetual snow is descending lower.

It is true that, before any conckisions could be safely drawn
from them, the asserted facts will require to be verified and
the observations extended, but they are at present sufficiently

plausible to justify some speculations on the stibject,

The circumstance of most weight is the assertion that pieces

of wood are found frozen in the centre of the avalanches de-

tached from the lofty peaks. Now it is very evident that

this coiild only happen by a descent of the perpetual snow
zone upon tracts where forests once grew, for it is difficult, if

not impossible, to imagine how pieces of timber could at such
enormous elevations be transported from below, so as to be
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embedded high, above in a mass of snow. But a descent, so

to speak, of the snow zone could only occur in two ways,
either by the line of perpetual snow being actually lowered
to the level of the sea, or, supposing it to maintain a constant
mean height, by an elevation of the mountain belt into the
snow zone ; either of which would produce, in appearance,
the same effects.

Now, in regard to the first supposition of the lowering of
the line of perpetual snow, the conditions which regultite the
limits of that line are only very imperfectly understood, but it

may safely be asserted that there are no grounds to believe, so

far as oui- knowledge at present goes, that it oscillates more
than the mean temperature of a place does ; and the variation
in this case does not extend beyond a few degrees of Fahr.
Humboldt found that in the Andes, under the crater, the
oscillation of the line of perpetual snow does not exceed thirty

fathoms. In the Himalayah Mountains the present elevation of
the line of perjjetual snow is a huge anomaly, the plane being
upwards of an English mile in excess of the amount yielded by
calculation, with a formula for the latitude and height above
the sea.' If, therefore, we suppose that the pieces of timber
mentioned by Mr. Traill got envelojped in an avalanche by
a lowering of the zone of perpetual snow, it would necessarily

be implied that the plane of congelation was formerly more
elevated, and would involve a still greater irregularity than
the enormous extent at present ascertained, a position which
it would be unphilosophical to admit, except on the strongest
grounds.

On the second supposition, that the mean altitude of the
plane of congelation is nearly constant, and that the moun-
tains have been elevated into the snow zone, the instance of
the enveloped timber would admit of two explanations ; either

that it belonged to the age when the Himalayah Mountains
had their elevation increased by the Sewalik and Tibet up-
heavements or that the tract on which it grew had been
subsequeiitly raised up into the zone of congelation. That
these mountains, before their summits attained their present
elevation, were clothed with forests high up on the tract

which is now covered with perpetual snow, is but consonant
with the course of nature to suppose ; and wood once en-
veloped in a snow bed would retain a freshness unim-
paired for countless ages ; we might, therefore, in a piece

Feet
' Perpetual snow level Niti Pass, Lat. 31° . . . 17,000
Calculated heiglit of ditto by Professor Leslie's formula

forLat. 31° 11,253

Difference 5,747 feet
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of green wood, wliich. descended from the higher peaks
in an avalanche, light upon a remain which had a con-
temporaneous existence with the Sivatherium in Hindostan,
or the Rhinoceros in Tibet ; and it would be a matter of
extreme if not insurmountable difficulty to determine to

what period of the interval between these upheavements and
the present time its envelopment in the snow should be
referred.

The other circumstances mentioned by Mr. TraiU, viz.

that roads of communication from E. to W., between the
passes formerly used, are now impracticable ; that the zone
of perpetual snow is gradually extendmg ; and that ridges
which, within the memory of man, were clothed with forest

and afforded periodical pasture for sheep, have an obvious
and important bearing on the question.^

' Memorandafrom Mr. Edgeworth, ex-

tracted from Dr. Falconer s Note-book.—
' 1. On the Vishnoo Gimga, between
Bhadra Nath and Pundoo Kesur, there

is an artificial mound, at a place called

Kutlean Kotee, which the Puliarees say

is the remains of a large hill city, that

became deserted in consequence of the

increased cold or descent of the snow
zone. Charcoal and remains of pottery

are found in it, and Edgeworth says the

mound is, beyond all doubt, artificial.

2. There is a current tradition that for-

merly there was a straight path between
Bliadra Nath and Kedar Nath, which
has become impassable, so that a detour

of several days is now necessary.—3.

There was formerly a pass up the Bhil-

hing river, which led into Tibet. It

was last crossed more than fifty years
ago, during the Goorka first invasion.

Since then an attempt was made to

cross it, but the party, of whom Edge-
worth's informant was one, were struck

with snow-blindness and nearly lost, so

that they had to return.'

—

[Ed.]
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VIII. ON THE FOSSIL EQUID^E OF THE SEWALIK
HILLS.

No memoir on the fossil Eqiiiclae of India was ever pub-

lislied by Dr. Falconer. Six new species are figxn-ed in the
' Famia Antiqna Sivalensis,' two of which are from the

Sewalik hills, viz. Eqtms Sivalensis and Hippotherium Antilo-

pinum, the latter presenting the form of a horse with the

attenuated proportions of an antelope. Two other species,

Equus Namadicus and Eqtms Palceonus,^ are from the valley

of the JSTerhndda, and there are two doubtful species from

Ava and the Mti Pass. The reader is referred to the

descriptions of the Plates in the Fauna (LXXXI. to LXXXV.)
and to a memoir on sub-Himalayan fossils by Messrs. Baker
and Dui-and, published in the ' Journal of the Asiatic Society

'

for October 1835, vol. iv. p. 568, and also to the following

extracts from the catalogue of the Museum of the Asiatic

Society in Calcutta.— [Ed.]

Descriptions by Dr. Falconer of Fossil Equid^ in the Museum
OF THE Asiatic Society of Bengal.

A. From the Sewalik Hills.

N'o. 303. Equus Sivalensis.—Fine specimen, connected by matrix

to anothei" fossil comprising both horizontal rami of the lower jaw from

1)ehind the molars on to the middle of the symphysis, in two pieces

;

the rami united by their inferior border to the shaft of a rhinoceros

humerus, leaving their sides and the lines of molars free and in relief.

The whole series of six molars is present on either side, adult and
well-worn but not aged, those on the right side having little matrix on
the crowns of the first four ; the two backmost, more or less covered,

as also the greater part of the crowns on the left side. The left ranms
is depressed somewhat by a crush beloAV the level of the right. The
teeth resemble in size and pattern of crown those figured in the Faun.

Antiq. Sival. PI. LXXXII. fig. 2. The front fragment passes nearly

through the middle of the symphysis, showing in section the included

portions of two canines, one on each side. The jaw is nearly the size

of that of an English horse cranium in the Asiatic Society's Museum,

' At page 22, the specimens of Equus
PalaeoHus are erroneously stated as being

derived from the Sewalik hills. Accordi n'jc

to M. Lartct, E. Palaonus is proLably the
yoiuig individual of eitlier E. Sivalensis

or E. Namadicus. Sec \m\v 2. p. 22.

—

[Ed.]
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the princijjal difference being that the height of the diastemal portion

is greater in the fossil.

The folloiving are the principal dimensions.

Extreme length of the fragment .... 13'6

Depth ofjaw behind the last molar . . . . 6'1

Ditto in the middle....... 3'8

Ditto at commencement of diastema.... 2-6

Length of 6 molars 7"1

Length of diastemal portion ..... 2'3

No. 304. Equus Sivalensis.—Lower half of left femur, attached by
the anterior surface longitudinally to the shaft of the humerus of the

rhinoceros, No. o02. (See page 170.) Shows a portion of the shaft, both
condyles, the rotular pulley and the characteristic pit on the shaft above
the outer condyle. Probably belonged to the same animal as the jaw.

No. 305. Eqmis Sivalensis.—Fragment comprising the symphysial
portion of the inferior maxilla, broken oft" on the right side close to

the symphysis, the greater part of the diastema remaining on the left,

presenting the six incisor teeth in situ of a young adult (say five or six

years old) the permanent teeth being all out ; and the bases of the cups
of the central incisors not yet worn off, the middle ones being large

;

unluckily the crowns of all these teeth have been more or less injured

by attrition, and the form of the outer incisors is not seen, except that

there is a rather deep vertical groove upon the inner and posterior sur-

face of the outermost differing from what is seen in the English horse.

A shallow vertical furrow is also seen upon the outer surface of the two
outer incisors. The size of the specimen corresponds very closely with
thatof the samepartsin the English horse cranium comparedwith No. 303.

No. 306. Equus Sivalensis.—Lower end of femur, right side, show-
ing the condyles and articular surfaces nearly entire, with a small part

of the shaft attached. The condyles are qiiite entire,, and the inner

border of the rotular pulley presents the characteristic large salient j^ro-

jection.

No. 307. Equus Sivalensis.—Fine fragment comprising part of the
horizontal ramus right side, 'broken off immediately behind the last

molar and in front through the posterior half of the third premolar

;

showing three entire teeth, and part of a fourth, viz. the tliree true molars
and last premolar ; the last molar is only partially worn, showing the
animal to have been a young adult. The size and pattern of the crown
agree very closely with the specimen No. 303. The fossil is black,

hard, and heavy, and the teeth finely preserved. The large flexures of
the enamel plates well shown.

No. 315. Hippotherium Antilopinum.—Lower end of radius, right

side.

No. 316. Hippotherium Antilopinum.—Fragment comprising the
carpus, left fore-leg, and metacarpals united in the natural manner, the
metacarpus broken about the middle of the shaft ; the upper part of
the lateral metacarpals shown. Of small size.

No. 369. Equus Sivalensis.—Lower end of right humerus, showing
only the articulating head somewhat crushed, and therefore doubtfully

determined, but in the absence of the third piilley agreeing with Horse.
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No. 391. Equus Sivalensis.—Articulating head of right humerus very

perfect, but detached from the shaft.

No. 676. Equus Sivalensis.—Mass of matrix containing calcaneum of

Equus Sivalensis with two vertebrae adhering.

No. 696. Equus Sivalensis.—First cervical vertebra (atlas). A fine

specimen, nearly entire, and nearly of the same proportions as in the exist-

ing horse, but the body somewhat shorter ; the spinous tuberosity less

prominent, and the posterior inferior margin free from a hitch or eniai-gi-

nation. The specimen is only defective in the marginal expansion of

the transverse processes, where the edge is broken off.

No. 697. Equus Sivalensis.—Fom-th cervical vertebra. Body nearly

entire, processes more or less mutilated.

No. 698. Equus Sivalensis.—Fine specimen of the sixth cervical

vertebra. Body entire; neural arch broken off; inferior transverse

process on left side entire and very broad and massive, more so than

in the recent horse ; broken oiF on right side.

No. 700. Equus Sivalensis.—Very fine specimen of the third

cervical vertebra ; the body nearly entire, and formed closely, as in the

existing horse, with the same broad expansion of the transverse processes

delated posteriorly ; the lips of both superior and inferior transverse

processes together with the neural arch broken off. The form generally

resembles that of the same bone in the ' Nyl Ghau ;
' but it is at once

distinguished fi-om the ruminant type by long and nearly concealed

vertebral foramina, the entrance of the artery being clcise to the margin

of the spinal canal.

No. 701. Equus Sivalensis.—Seventh cervical vertebra. Body
nearly entire, neural arch present, but spinous process broken off; dis-

tinguished by the absence of a vertebral foramen ; a costal articulation

shown on one side of the posterior siu-face ;
closely resembles the same

bone in the recentEq . Cahullus. The anterior articulating surface broader.

No. 7(>2. Equus Sivalensis.—Fiflh cervical vertebra. Body nearly

entire
;
posterior articular surface having the lateral margin broken on

the left side ; neural arch present ; sjiinous axis styles broken off. Ver-

tebral canal with a very large oj^ening ; a good deal of matrix on the

specimen.

No. 705. Equus Sivalensis.—Mutilated astragalus.

No. 706. Equus Sivalensis.—Proximal phalanx, fore-leg, of small

size, nearly entire.

B. From Perim Island.

No. 34. Equus.-—Upper jaw, left side, containing the two anterior

premolars, well worn, corresponding in characters with Eq. Sivalensis,

Faun. Sival., PI. LXXXII.

No. 35. Equus.—Astragalus, smaU size.

No. 36. Equus.—Lower jaw, left side, containing the four anterior

molars, well worn ; trimcated in front and behind ; agrees with No. 3-1.

No. 37. Equus.—Lower jaw, right side, containing the three anterior

molars, Avith portion of the diastema in front, and truncated behind.
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No. 66. Equus.—Atlas of a very small-sized horse

—

Hippotlierium

Antilopinum ? Faun. Ant. Siv.

No. 67. Hippotherimn Atitilopinum.—Axis, nearly entire, inferior

cup wanting; corresponding in size to No. 6Q.

No. 68. Hippotlierium Antilopinmn.—One of the middle cervical

vertebrje, with only the superior oblique process, left side, and body
otherwise much mutilated.

No. 85. Equus.—^Left calcaneum, nearly entire, of small-sized

species.

No. 100. Equus.—Lower end of humerus with inner half of arti-

culating surface broken off.

No. 111. Equus.—Fragment of upper maxilla, right side, containing

the penultimate and the next two adjoining anterior molars ; the crown

covered by matrix, but of the size of No. 34.

C.

[Specimens of fossil 'Equus' from Ava and the Nerbiidda are

also described by Dr. Falconer in the Catalogue of the Asiatic Society.

—

Ed.]

Manuscript
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IX. ON SOME FOSSIL EEMAINS OF ANOPLOTHE-
EIUM AND GIEAFFE, FROM THE SEWALIK
HILLS.i

BY H. FALCONER, M.D., AND CAPT. P. T. CAUTLET.

In contiiiuation of their former researclies on tlie fossil

remains of the Sewalik hiUs, the authors, in. their present
communication, establish, on the clear evidence of anatomi-
cal comparison, certain discoveries which, in previous pub-
lications, they had either merely announced, or had supported
by proofs professedly left incomplete. They now demonstrate
that there occur in the remarkable tertiary deposits of the
Sewalik range, together with the osseous remains of various
other vertebrate animals, bones belonging to the two genera,
Anoplotherium and Giraffe : the former genus determined by
Cuvier from parts of skeletons dug out from the gypsum
beds of Paris ; the latter genus known only as one of man's
contemporaries, until, in the year 1838, the authors gave
reason for believing its occurrence in the fossil state.

The specimens now figured and described form part of the
collection which was made by the authors on the spot, and is

now deposited in the British Museum. They were found,
together with remains of Sivatherium, Camel, Antelope,
Crocodile, and other animals, in the Sewalik range to the
west of the river Jumna.
The bones are found embedded either in clay or in sand-

stone. When clay is the matrix, they remain white ; and,
except in being deprived more or less completely of their

animal matter, they have undergone little alteration. The
bones in this state the authors have elsewhere designated as

the ' soft fossil.' When sandstone is the matrix the animal
matter has completely disappeared, and the bone is thoroughly

' The memoir, of which this is an
abstract, was communicated to the Geo-
logical Society of London, on Nov. 16,

1843. The abstract and illustrations

are copied from the ' Proceedings,' No.

98. The Anoplotherium Sivalense was
afterwards described in a separate me-
moir, under the designation of Chalico-

therium Sivalense, to which the reader is

referred. Subsequently to the publica-

tion of this memoir, the bones of tlie

anterior and posterior extremities of
Camelopardalis Sivalensis were disco-

vered, and were figured in an unpublished
plate of tlie Fauna Antiqua Sivalensis.

See descriptions of Plate E, and also

appendix to paper.

—

[Ed.]
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mineralized and rendered nearly crystalline by the infiltration

of siliceons or ferruginous matter, and acquires a corre-

sponding hardness, or tinge of iron, with increased specific

gravity. The matrix in contact with the bone is rendered

compact and crystalline in texture. The remains in this

state have been designated by the authors as the ' hard
fossil.'

The remains of Anoplotherium and of the larger species

of Giraffe, described in the present communication, belong

to the ' soft fossil
;

' those of the smaller species of girafie to

the ' hard fossil.'

Anoplotherium.— The occurrence, in the Sewalik deposits,

of bones belonging to this genus, was announced by the

authors in their ' Synopsis of the Fossil Genera from the

upper deposits of the Sewalik hills,' published ui vol. iv. of

the JoTunial of the Asiatic Society of Bengal, in the year

1835 ; and the same fact was afterwards referred to in

vol. vi. p. 368, of that journal. In these communications the

species was not described, but was named provisionally, A.
posterogenium. In a communication made to the Geological

Society in the year 1836, descriptive of a quadrumanous
fossil remain, and published in vol. v. of the second series

of their ' Transactions,' the same species was mentioned under
the name of A. Sivalense, a term which the authors propose

to retain, in accordance with the principle they adopted in

the cases of the horse, camel, hippopotamus, &c., of con-

necting the most remarkable new species of each fossil Se-

walik genus with the formation itself.

In their present communication the authors purposely ab-

stain frora entering on the anatomical characters of this new
species further in detail than is barely sufficient for its deter-

mination ; and they therefore confine their notice to two fine

fragments of one head, one fragment (PL XVII. fig. 1) be-

longing to the left upper jaw; the other fragment (PI. XYII.
fig. 2) to the right upper jaw.

By a happy chance the teeth are beautifully preserved.

The age of the individual, which was just adult, was the

best that could be desired to show the marks characteristic

of the genus ; for the teeth had attained their full develop-

ment, though the two rear molars had hardly come into use.

Plate XVII. fig. 1, is a horizontal view of the left upper
jaw comprising the six back molars. These teeth were sub-

jected to a rigid comparison with a cast from the jaw of

Anoplotherium commune, figured by Cuvier in vol. iii. of the
' Ossemens Fossiles ' (Plate XLVI. fig. 2), and also with casts

from the corresponding molars of Ghalicotherium Goldfussi,

figured by Kaup in the second 'livraison' of his ' Ossemens
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Tossiles ' (Plate YI. figs. 3-5 and 8-10), between tlie teeth of

whicli two extinct quadrupeds those of the Sewalik fossil are

intermediate in size. In general form and in the principal

distinctive marks they agree closely with the teeth of the

typical European species of Anoplotherium, as described by
Cuvier ; but they differ from those types in some particulars

requiring special notice ; they are closely allied to the teeth

of the Chalicotherium of Kaup.
The three rear molars considerably exceed, in all their

dimensions, the corresponding teeth of A. commune ; and
the two rear molars also differ from the corresponding teeth

of A. commune in the following respect, that their width is

greater than their length. This proportional compression
lengthwise belongs to the last two pre-molars of the SewaHk
fossil, and it holds also with the back molars of the Chalico-

therium. The outer surface presents, both vertically and
horizontally, the usual double chevron, or W-form of Ano-
plotherium, with the three sahent vertical brdges swelling up
from the Isase to the crown; but with this difference from
Anojylotherium, that the surface of the re-entering angles is

more incliued inwards. The latter point is one of agree-

ment with Chalicotherium, in which the outer ridge of the

crown is so inflected as to be brought into the middle of the
plane of the tooth. The interspaces forming these re-enter-

ing angles are more unequal than in A. commune, the an-
terior one being much the broader. The posterior one in the
last molar is placed very obKquely, sloping backwards and
inwards. In these respects also the fossil agrees closely with
Chalicotherium. The vertical bulges, more especially the
rear one of the last molar, are slightly notched near the
apex into a lobule of the enamel, but much less so than in

Chalicotherium. In consequence of the progress of wear
being more advanced in the two other back molars, they
show no indications of this notch.

From the great inflection of the outer surface, the longi-

tudinal ridge of the crown is strongly zig-zagged. The apex
of the anterior re-entering angle gives off a transverse ridge,

which is much inclined downwards, and joins on with the
base of the isolated conical cusp (a, a', a") in the anterior

and inner comer of the tooth, a cusp characteristic of Ano-
plotherium. In the Sewalik species, as in Chalicotherium,

this cusp is much larger, more pointed, surrounded by deeper
hollows, and more in relief than it is in ^. commune. It is

even more developed than in Chalicotherium. The apex of
the posterior re-entering angle gives off a like transverse

ridge which sweeps round into the posterior side, and forms
in the germ a sort of three-sided pyramid, connected by a
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low ridge with the cusp. The anterior border of the crown
is formed of a similar low ridge, sweeping round to the inner
side of the cusp, upon which it terminates near the middle
of the cusp. This ridge is less developed than in A. com-
mune. '

The penultimate and antepenultimate are so like the last
molar that the authors deem it sufficient to refer to the
figures. The penultimate is the largest of the three, and
the antepenultimate considerably the smallest. There is in
all the three molars a strong development of the cusp

;

though, from the different stages of wearing, it shows dif-
ferently in the several teeth. In the back tooth it is intact
and has a sharp edge ; in the penultimate the pomt is just
worn off into a slight oblique facet ; in the antepenultimate
it is ground low down into a circular depressed disc, sur-
rounded by a ring of enamel.
The other teeth in the specimen (Plate XVII. fig. 1) are the

last three false molars. What was the entire number of this
series, whether it extended to four, as in ^. commune, or was
limited to three, the specimen affords no certain indication.
If there was a fourth tooth (which is most probable) it must
have been in a rudimentary or reduced state, as in the rhi-
noceros, and must have been disconnected from the rest of
the series by being placed somewhat forwards in a diasteme

;

for no indication is obtained, from the appearance of the
anterior tooth, or from the remains of any alveolus, that
there was another tooth close in front of the sixth. These
three

_
premolars, taken in succession from rear to front,

diminish rapidly in size ; and in the aggregate are much
shorter than the same three teeth in ^. commune, the joint
length in the Sewalik fossil being 1-8 inch, whereas in the
smaller jaw of A. commune it is 2-3 inches. In the latter, as
is the case in the Euminants, the anterior premolars are
narrow and elongated ; in the Sewalik fossil they are short
and wide. This general condensation of the premolars adds
to the probability of the existence of a vacant diasteme. All
the premolars exhibit, in a well-developed form, the charac-
teristic cusp. The posterior two have their outer surface flat
or slightly convex ; and they contract inwards towards the
cusp in a sub-cuneiform shape, the cusp and inner side being
bounded by a low basal ridge.

' MS. Note hy Br. Falconer.—' This
low anterior ridge corresponds with the
anterior inner crescent of Anop. com-
mune. In the latter species, while the
other three crescents are as perfectly
developed as in the ruminants, the an-
terior inner lobe has only the front horn

VOL. I. O

of the crescent, and never shows more
than a narrow strip of ivory by wear.
The reduction, which begins in Anop.
commune, is carried still further in the
Sewalik species ; a rudiment of the lobe
only appearing, while the conical tuber-

cle is proportionally increased.'

—

[Ed.]
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The antepeniiltimate premolar of the Sewalik fossil is

somewhat difierent from the two others, being much smaller,

and contracting upwards into a trenchant edge. The cusp is

connected by a transverse ridge with the mam ridge of the

crown, and the basal ridge is reduced to a small mammilla in

front of the ciisp.

Plate XYII. fig. 2 represents the outside of the right upper

jaw, comprising the four back molars, and is an exact coun-

terpart, so far as it goes, of the left upper jaw.

There is little else shown by this specimen than what re-

gards the teeth. The muzzle appears to have fined off

rather abruptly in front of the malar protuberances, and
the orbit to have been advanced more forward on the face,

and to have been more depressed below the brow than in

A. commune.^ The upper orifice of the sub-orbital canal is

seen opening behind the anterior angle of the orbit, the floor

of which appears to have extended behind the post-orbital

j)rocesses.

The dimensions, a's compared with those of A. commune,
and Chalicotherium Goldfussi, are as follows :

—

Length of the series of 6 molars

Ditto 3 true molars

Ditto 3 premolars .

Length of the last true molar .

Width of ditto

Length of the penultimate true molar
Width of ditto

Length of the antepenultimate true molar
AVidth of ditto

Length of the last premolar
Width of ditto

Length of the penultimate premolar .

Width of ditto

Length of the antepenultimate premolar

Width of ditto

Height of the last molar .

Ch. Goldfussi
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Length
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describes and figures as tlie caniiie of Ch. Goldfussi, the

autliors consider that determination as problematical. It

seems to tbem to bear a resemblance in form rather to the

lower incisor of an animal allied to rhinoceros. They advance

these doubts with the utmost deference to the distinguished

author.

Remarks on the Genus Anoplotherium.—The true Anoplo-
theria of Cuvier (of which A. commune may be regarded as

the type), together with the A. Sivalense and the Chalicothe-

rium (Anoplotherium ?) Goldfussi are allied, by their den-

tition, to Rhinoceros. The Dichobunes, A. leporinum, A.

murinum and A. obliquum, Cuvier arranges with considerable

doubt, and provisionally only, among the Anoplotheria. He
considers it not impossible that the two latter species were
small Ruminants. The A. cervinum of Professor Owen (Geol.

Trans. 2nd ser. vol. vi. p. 45), obtained by Mr. Pratt from
Binstead in the Isle of Wight (Idem. vol. iii. p. 451), is ad-

mitted on all hands to be exceedingly like a musk deer.

Such heterogeneous materials are too much for the limits of

any one genus. Cuvier imagmed the separation of the two
metacarpal bones to be a character limited to the Anoplo-
theria exchisively. He has also regarded the union of the

metacarpal bones as holding without exception in all the

ruminants ; and this law with respect to ruminants, though
empirical, he regards as equally certain with any conclusion

in physics or morals, and as a surer mark than all those of

Zadig (Disc. Prel. p. 49).

>

The authors, having had an opportunity of examining the

skeleton of an African ruminant, the Moschus aquaticus of

Ogilby, described in the ' Proceedings' of the Zoological

Society by that gentleman from a living specimen, found it

wanting in the above supposed essential character of the ru-

minants, and possessing the above supposed distinctive cha-

racter of Anoplotherian Pachyderms. Its metacarpals are

distinct along their whole length ; its foreleg, from the carpus
downwards, is undistmguishable from that of the peccary;

and its succentorial toes are as much developed as in the last-

mentioned animal.

The deviation from the ordinary ruminant type, indicated

by the foot of this Moschus, is borne out by a series of modi-
fications in the construction of the head and in the bones of

the extremities and trunk, all tending in the direction of the
pachyderms.
The authors believe the present to be the first announce-

ment of the existence of such an anomaly in any living ru-

' See appendix to memoir on Chalkotlierium, No. II.

—

[Ed.]
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minant ; tliey had previously ascertained the occiirrence of

the same structure in a fossil ruminant from the Sewalik

hills. As the Dorcatherium of Kaup breaks down the

empirical distinction between the ruminants and pachy-

derms, as regards the number of the teeth, so does the

Iloschus aquaticus as regards the structure of the feet.

Giraffe.—In the 7th volume of the ' Journal of the Asiatic

Society of Bengal' (pp. 658-660) is a communication dated
'Northern Doab, Jiily 15, 1838,' and intituled, 'Note on a

Fossil Ruminant Genus allied to Giraffidce, in the Sewalik
hills, by Captain P. T. Cautley.' The specimen referred to

in that paper was the third cervical vertebra of a ruminant,

which, for the reasons therein assigned, was supposed to have

been a giraffe. At that time the authors of the present com-
munication had not access either to drawings of the osteology

or to a skeleton of the existing giraffe ; but the grounds for

referring the vertebra to that genus were, that it belonged to

a ruminant with a columnar neck, the type of the ruminants

being preserved, though very attenuated in its proportions

;

that the animal was very distinct from any of the camel
tribe ; that it was in the giraffe that there existed such

a form most aberrant from the mean in respect of its great

elongation. That the bone belonged to a giraffe was put

forth at the time as only a probable inference, and chiefly

to serve as an index to future inquiries.

The authors, having since the former period obtained addi-

tional specimens, and had access to the fullest means of

comparison, are now able to place on the record of deter-

mined Sewalik fossils one very marked species of giraffe,

and also indications of a second species, which, so far as

the scanty materials go, appears to come near to that of

Africa.

The first specimen to which they refer is the identical ver-

tebra noticed by Captain Cautley in 1838. (See Plate XVI.
figs. 1-4.) It is an ahuost perfect cervical vertebra. It were
needless to enter on the characters which prove it to have
belonged to a ruminant. Its elongated form shows that it

belonged to one with a columnar neck ; that is to say, either

to one of the camel and Auchenia tribe, or to a giraffe, or to

some distinct and unknown type. The fossil differs from the

vertebra of a camel, 1st, in the position of the vertebral

foramina {a, a') ; 2nd, in the obsolete form of the upper trans-

verse processes. According to the masterly analysis of the

Macrauchenia by Professor Owen, the Camelidce and Macrau-
chenia differ from all other known mammalia in the following

peculiarity : that the transverse processes of the six inferior

cervical vertebrse are without perforations for the vertebral
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arteries, wliich enter the vertebral canal along with the
spinal cord, then penetrate the superior vertebral lamiiue,

and emerge on the canal again close mider the anterior

oblique processes. This structure appears in the cervical

vertebrse of the Sewalik fossil camel. In the vertebra now
under consideration, on the contrary, the foramina (a, a')

maintain their ordinary position, that is, they perforate the
transverse processes, and appear on the surface of the body
of the vertebra.

Since the bone therefore does not belong to a camel, is it

the bone of a giraffe ? There is preserved in the Museum of
the Zoological Society the skeleton of a young Nubian gu'affe

which died at the Society's gardens. When its third cervical

vertebra is placed in apposition with the fossil, the two are
found to agree in every general character, though they dis-

agree in some of their proportions, and in certain minor pecu-
liarities. In this young and immature giraffe the length of
the third cervical vertebra is 7i inches ; what, then, is the
length of this bone in the adult Nubian giraffe ? The authors,
from their not having had under their examination this ver-

tebra from an adult animal, have been unable to ascertain

this point directly ; but they are able to infer it, from the
length of a detached bone preserved in the Museum of the
Royal College of Surgeons of London, which is the second
cervical vertebra of a giraffe, nearly, but not quite, full grown.'
The length of this bone is 11| inches. Now in the skeleton
of the young giraffe belonging to the Zoological Society the
2nd and 3rd cervical vertebrae are exactly of the same length.

The authors infer, therefore, that in an animal nearly full-

grown, such as was that to which the detached bone at the
College of Surgeons belonged, the length of the 3rd cervical

vertebra is 11^ inches ; and consequently, that the length of
the same bone in an animal which has reached fuU maturity
is about 12 inches.

^

That the fossil vertebra belonged to an adult wliich had
long attained its fall size is shown by the complete synostosis

of the upper and lower artictdating surfaces, by the strong-

relief of the ridges and the depth of the muscular depres-

sions. But the length of this bone is only a little more than
eight mches. As the other dimensions of the fossil and
recent vertebrse that the authors placed in apposition are

nearly in proportion to their respective lengths, it foUows

* This appears from the detached
state of the upper aud lower articulating

heads of the bone.
^ The height of the skeleton of the

young giraffe in the museum of the

Zoological Society is 10^ feet ; that of a
full-grown Nubian giraffe is 16 feet.
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that this fossil species of giraffe was one-third shorter in the

neck than an adult of the existing Nubian variety.

But it was not only in size that the two giraffes differed

:

they differed also in their proportions. In the young giraffe

at the Zoological Society the vertebra, which is 7^ ijiches

long, has a vertical diameter of 3-8 inches; whereas in

the fossil species the vertebra, which is 8 inches long, in-

stead of having a vertical diameter exceeding 4 inches (as

it ought, if its breadth were proportional to its length), has

a vertical diameter of only 3-6 inches. This goes to prove

that in this fossil giraffe the neck was one-tenth
_

more

slender in proportion to its length than the neck is in the

existing species.

The inferior surface of the body of the vertebra is more

curved longitudinally in the fossil than it is in the recent

bone ; the height of the arc in the former case being to the

height in the latter as 3 is to 2.

On the under surface of the fossil vertebra a very distinct

longitudinal ridge [b) runs down the middle, and this ridge

is wanting in the recent bone ; but this difference, probably,

is chiefly owing to difference of age.

In the fossil vertebra the upper articulating head (c) is

very convex; for with a transverse diameter of 1'4 inch it

has a vertical height of 1 inch ; laterally it is a good deal

compressed.
The posterior articulating surface {d) forms a perfectly cir-

cular cup, two inches in diameter ; and this diameter, in the

immature Nubian giraffe, is one-tenth greater, although

the vertebra is one-sixteenth shorter. This affords a further

proof of the comparative slenderness of neck in this fossil

species. (See Plate XVI. fig. 4.)

In regard to the apophyses, the inferior transverse pro-

cesses {i, i) are sent off downwards and outwards from the

lower part of the anterior end, exactly as in the recent

species, and they are developed to nearly the same amount

of projection. There is, however, this considerable difference,

that whereas in the recent species they do not run half-way

down the body of the vertebra, in the fossil they are decur-

rent along the whole of its length in well-marked laminar

ridges, which are confluent with the nearly obsolete ridges

of the upper transverse processes, the united mass near the

posterior end being dilated into two thick alseform expan-

sions (e, e).

In the fossil, as in the recent bone, the superior transverse

processes are seen only in a rudimentary state; in the

former, however, they run forwards across the body with

less obliquity, and consequently make the canals for the
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vertebral arteries twice as long as they are in the recent

bone. In the fossil the orifices {a, a ) of these canals divide

the length of the vertebra into three nearly equal portions

;

whereas in the recent bone the orifices are both included

within its anterior half.

The anterior oblique processes (/, /) have the same general

form and direction both in the fossil and recent species ;

but in the former they are considerably stouter and larger,

and their mterspace is less. The articular surfaces are

convex, and are defined exactly as m the recent species.

The posterior oblique processes {g, g) of the fossil differ in

form very little from those of the recent bone ; in the fossil,

however, the articular surfaces are considerably larger ; and
the ridges in which they are continued along the side of the

upper vertebral arch are much less convergent than in the

recent bone ; so that in the latter this part is somewhat
heart-shaped ; whereas in the fossil it is nearly oblong, and
' looks squarer,' so to speak.

The spinous process {h) in the fossil is the same thin

triangiilar lamina that is seen in the recent species ; and it

differs only in having its most prominent point lower down
on the arch.

The spinal canal is very much of the same form and
dimensions in both the fossil and the recent vertebra. At
this point some of the matrix remains attached to the fossil

bone, and prevents any very precise measur-ement.

As a minor point of agreement between the fossil and
recent bones, it may be noted that, in both, the foramen (k)

for the small nutritious artery on the inferior side of the

body of the vertebra is on the right. In the other cervical

vertebrae of the recent skeleton this solitary foramen is on
the left.

From the above comparisons it appears that the fossil

vertebra, while it is very distinct from that of a camel, fulfils

all the conditions required for a strict identification with
that of a girafie ; that its peculiarities are not of greater

than specific importance ; and consequently do not warrant
its being referred to a distinct and unknown type among the
ruminants.
The following are the dimensions, in detail, of the third

vertebra in the adult Sewalik fossil and in the immature
Nubian giraffe, 10^ feet high, in the Museum of the Zoolo-

gical Society :

—





DESCEIPTION OF PLATE XVI.

Camelopardalis.

Figs. 1 to 4. Third cervical vertebra of Camelopardalis Sivalensis,

one-half of the natural size. Copied from drawings by Mr.

Scharf in No. 98 of the Proceedings of the Geological Society,

and by Mr. Dinkel in an impublished Plate of the Fauna An-

tiqua Sivalensis. The specimen is in the British Museum ; Cat.

No. 39,760. a a, orifices of the arterial canals ; h, longitu-

dinal ridge on the underside of the body ; c c, upper articulating

head ; </, lower articulating surface ; e e, alffiform expansions oi

the transverse processes
; //, superior oblique processes

; g g,

inferior oblique processes ; h h, spinous process ; i i, inferior

transverse processes; k, foramen of the nutritious artery. (See

pages 197 & 543.)

Figs. 5 a and 5 b. Views in plan and profile of the last two upper molars

of Camelopardalis affinis, one-half of the natural size. This as

well as the succeeding figures, copied from No. 98 Proc. Geol.

Sec, PI. II.

Fig. 6. Last upper molar, right side, of Camelopardalis affinis, one-half

of natural size.

Fig. 7. Last lower molar, left side, of ditto, one-half of natural size.

Fig. 8. Last lower false molar, left side, of ditto, one-halfof natural size.

Fig. 9. Second upper false molar, right side, of ditto, one-halfof natiural

size.

Fig. 10. Rugose reticulated surface of the enamel of upper molars of

ditto, magnified to twice the natural size. (See page 202.)
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Sewalik Nubian
Fossil. Recent.
Indies Inches

Length between the ends of the oblique processes . . . 8'1 7"5

Length of the body of the vertebra between the articulating heads 7'8

Greatest width at the posterior end of the body, between the trans-* o.i o.o

verse processes. ........ \

Least width at the middle of the body, between the upper trans- } , .,, , .„

verse processes.........)
"Width between the outer margins of the upper oblique processes . 2-65 2-55

Width of sinus between the upper oblique processes . . . Tl r2
Width between outer edges of posterior oblique processes . . 2'5 2'3

Least width of spinal arch between the ridges connecting the> , ^^ i.n

upper and lower oblique processes .....
J

Vertical diameter, posterior end of vertebra..... 3'6 3"8

Vertical diameter, anterior end, between the inferior border arti-> „.„ „._

culating head and upper margin spinal canal ...
J

Antero-posterior diameter articulating head..... 1'9 1'55

Transverse diameter articulating head at the middle . . . I'i 1-5

Greatest diameter articulating head . . . . . . 1'4 1-8

Vertical height articulating head . . . . . . . 1"0

Length of articulating surface, lower oblique process . . .1-6 r2
AVidth of ditto

_
1-0 0-8

Length of articulating surface, upper oblique process . . . 1'2 0-85

Width of ditto
_

0-8 0-7

Vertical diameter, spinal marrow, posterior end .... 1-25

Vertical diameter, articulating cup, posterior end . . . .
2'0 2-2

Transverse diameter ditto ditto .... 2'0 2'3

Diameter upper transverse processes ...... 0'8 0'7

Hence the authors conclude that there belonged to the

Sewalik fauna a true well-marked species of giraffe closely

resembling the existing species in form, but one-third less

in height, and with a neck proportionately more slender

;

and for this small species they propose the name Camelopar-

dalis Sivalensis.

Second Fossil Species of Giraffe.—The fossil specimens next

to be described have been in the possession of the authors

ever since 1836. ' They are fragments from the upper and
lower jaws of another fossil species of giraffe, in which the

teeth are so exactly of the same size and form with those of

the existing species, and so perfectly resemble them in every

respect, that it requires the calipers to establish any difference

between them.
The largest specimen (PI. XYI. figs. 5, 5 a) is a fragment

of a left upper jaw containing the two rear molars. The
back part of the maxilla, beyond the teeth, is attached,

and clearly proves that they belonged to a full grown animal.

These teeth were compared vpith the teeth, in the same
stage of wearing, contained in the head of an adult female

giraffe belonging to the Museum of the College of Surgeons,

and the fossil and recent teeth were found to agree together

in the most minute particulars. The following are the

corresponding dimensions of the fossil and recent teeth :

—
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Fossil. Recent.
Inches Inches

Joint length of the two back molars, upper jaw . . . .25 2-55

Greatest width of last molar . . . . . . .14 1'3

Ditto ditto of penultimate molar 1-45 1'35

The second specimen (PI. XYI. fig. 6) is the rear molar of

the right upper jaw, corresponding exactly in size and form
with that of the left side, but if anything, rather more worn,
and belonging therefore probably to a different individual.

The agreement extends down to the small cone of enamel at

the base of the hollow between the barrels on the inside.

Its dimensions are :

—

Length 1-2 inch.

Width 1-4

The third specimen (PI. XVI. fig. 7) is a fragment of the
left lower jaw, containing the last molar. It has precisely
the form and proportions of the correspondmg tooth in

the left lower jaw of the female head referred to, and the
same development of its third barrel or heel, which is

always found in this tooth in ruminants. Its dimensions
are :

—

Length 1-7 inch.

Greatest width . . . . . .1-0

The fourth specimen (PL XYI. fig. 8) is the last false molar
of the left lower jaw, detached. It agrees closely with the
corresponding tooth ia the recent female head above re-

ferred to. This tooth is thicker in proportion to its length
in the giraffe than in other ruminants, and this constitutes
one of the most distinctive characters of the giraffe's pre-
molars. The anterior semi-barrel appears a trifle longer
than the corresponding tooth of the recent animal ; but this

is owing to a difference of wear, and is not borne out by
measurement. The dimensions are :

—

Fossil. Recent.
Length 1-0 inch. 1-0 inch.

Breadth . . . .0-9 0-86

The authors are possessed of the same tooth of the rio-ht

lower jaw, detached ; but have not thought it necessary to
figure it.

The fifth specimen (PI. XVI. fig. 9) is the penultimate false

molar of the right upper jaw. It is of the same size and
form with the corresponding tooth in the recent female head,
with this difference, that it has three tubercles at the inside
of the base. On a sixth specimen of the first false molar
of the right upper jaw, which is not represented among the
figures, there are three similar tubercles similarly placed.
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It would require an extensive comparison of recent heads to

determine what value attaches to this peculiarity ; whether
the tubercles are constantly absent from the teeth of the

recent species, or appear occasionally as a variation on those

of individuals. The dimensions of the penultimate false

molar of the upper jaw are :

—

Fossil. Recent.

Length 1-0 inch. 0-95 inch.

Breadth 1-12 1-12

There is a peculiar, finely reticular, striated and rugose
surface to the enamel of the teeth of certain quadrupeds, the
appearance of which the authors compare to that of a fine

net, forcibly extended, so as to bring the sides of the

meshes together. This texture they formerly described as

existing on the surface of the molars of the Sivatherium. It

is found also on the teeth of the recent giraffe, and is more or

less conspicuous on those of the hippopotamus. It is not
observed in the camel, the moose deer, or the larger bovine
ruminants ; or if ever present, it is but faintly developed.

This texture is well marked on the enamel of the teeth of

this second species of giraffe. A magnified representation of

it is given in PI. XVI. fig. 1 0.

The series of teeth last described, excepting the fifth and
sixth specimens, are all but undistinguishable from, those of

the Nubian giraffe ; and the authors have sought in vain for

any distinctive character by which to discriminate them.
There is no good evidence to show that this fossil species

and the living are even different ; but in putting the case

thus, the authors are far from advancing that the species are

identical. The materials are far too scanty to warrant a
conjecture to that extent.

Since the neck of the G. Sivalensis was one-third too short

and slender to sustain the head that would have suited the
teeth last described, the authors consider it a necessary con-

sequence that these teeth belonged to a distinct species.

Had the difference been less considerable, they might have
hesitated regarding this conclusion ; but the difference

between 8 inches and 12 inches in the length of the same
cervical vertebra of two adult animals of the same genus
admits, in their opinion, of no other construction than distinct-

ness of species. For the present, until sufficient materials

shall be obtained to determine the relationship between the
African giraffe and the second Sewalik species, in refe-

rence to their supposed resemblance, the authors propose to

mark the latter by the provisional name of Camelopardalis

affinis.
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General RemarJcs.—In a former communication to the So-

ciety (Geol. Trans. 2nd ser. vol. v. p. 603) the authors no-

ticed the remarkable mixture of extract and recent forms

which constituted the ancient fauna of Northern India. An
extinct testudinate form, Colossochelys Atlas, as enormous in

reference to other kuown Chelonians as the Saurians of the

lias and the oolite are to their existing analogues, is there

associated with one or more of the same species of crocodile

that now inhabit the rivers of India. The evidence respect-

ing one of these species of crocodile, resting as it does on
numerous remains of individuals of all ages, is considered bj
the authors as nearly conclusive of the identity of the fossil

with its recent analogue. These reptiles occui* together with

extinct species of such very modern types as the monkey, the

camel, the antelope, and (as has now been shown) the giraffe
;

and these are met by species o'f the extinct genera Siva-

therium and Anoplotherium. As regards the geograj)hical

distribution of the true Anoplotheria, those hitherto dis-

covered have been confined, as the authors beheve, to Europe
;

and as regards their geological distribution, to the older and
middle tertiaries. In India this genus continued down to

the period when existing Indian crocodiles and probably

some other recent forms had become inhabitants of that

region.

It might be expected that in a deposit contauiing Anoplo-

therium, Palseotherian remains also would sooner or later be

discovered. However, among the very large collection of

fossil bones from the tertiary sub-Himalayan range, made by
the authors during ten years in that part of India, they have

never found a single fragment of a head or tooth which they

were able to refer to Palseotherium. This is merely a

negative result, and only proves the rarity of that form.'

Although there occur among the Sewalik fossils abundant

remains of almost every large pachydermatous genus, such

as the elephant, mastodon, rhinoceros, hippopotamus, sus,

' Mr. M'Clelland, in his paper on

Hexaprotodon (Journ. Asiatic Society of

Bengal, vol. vii. p. 1046) casually men-

tions a species of Palseotherium as oc-

curring among the Sewalik fossils. But

he does not describe or figure the speci-

men. Messrs. Baker and Durand in

their remarks appended to their cata-

logue of the Dadoopoor collection {Idem,

vol. V. p. 8.36), mention four specimens

containing teeth of the upper and lower

jaws belonging to what they provi-

sionally designate ' Cuvierian genera :

'

in regard to one of which, having the

upper and lower jaws in contact, they

state that, ' although it affords some
analogies both to the Palseotherium

and Anoplotherium, its essential pecu-

liarities are sufficiently remarkable to

cause it to be separated from either

genus.' Till these specimens are either

figured or described, the point must
remain undecided in regard to Palaeo-

therium being represented in the Sewa-
lik fauna. [These specimens are de-

scribed in the subsequent paper on
' Chalicothcrium.'—Ed.]
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horse, &c., yet no remain lias been found referrible to the
Tapir, a fact the more remarkable, inasmuch as one of the
only two existing species of that genus is now confined

to the larger Indian islands and a part of the adjoining

continent.

The finding of the giraffe as a fossil furnishes another
link to the rapidly increasing chain which (as the discoveries

of year after year evince) will sooner or later connect extinct

with existing forms in a continuous series. The antelope and
the bovine and antlered ruminants have numerous representa-

tives, both recent and fossU. The camel tribe comprises a
considerable fossil group, represented in India by the Camehis
Sivalensis, and is closely approached in America by the extinct

pachydermatous Macrauchenia. The giraffe has hitherto

been confined, like the human race, to a single species, and
has occupied an isolated position in the order to which it

belongs. It is now as closely represented by its fossil ana-
logues as the camel ; and it may be expected that, when the
ossiferous beds of Asia and Africa are better known, other

intermediate forms will be found, filling up the wide interval

which now separates the giraffe from the antlered ruminants,
its nearest allies in the order according to Cluvier and
Owen.^
The giraffe throws a new light on the original physical

characters of JSTorthern India ; for whatever may be urged in

regard to the possible range of its vegetable food, it is very
clear that, like the existing species, it must have inhabited
an open country, and had broad plains to roam over. In a
densely forest-clad tract, like that which now skirts the foot

of the Himalayahs, it woidd soon have been exterminated by
the large feline ferse, by the hysenas, and large predaceous
bears which are known to have been members of the old
Sewalik fauna.

Postscript.—Since the above remarks were submitted to the
Society, M. Duvernoy's paper, embodying two communica-
tions read to the Academy of Sciences on the 19th May and
27th JSTovember last, has appeared in the January number of
the ' Annales des Sciences Naturelles.' These notices were
published in the ' Comptes Eendus,' but were unknown to

the authors at the time. M. Duvernoy describes the lower
jaw of a fossil giraffe found in the bottom of a weU, lying on
the surface jpf a yellow clay, along with fragments of pottery

' M. G. de St. Hilaire, in his zpal for

the mutability of species, imagined that

he had detected in tlie Sivatherium the

primeval type which time and necessity

had fined down into the giraffe. Ana-

tomical proofs were all against this

inference ; but if a shadow of doubt
remained, it must yield to the fact, that

in the Sewalik fauna the Giraffe and the

Siyatherium were contemporaries.
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and domestic utensils, in the court of an ancient donjon of

the 14th century in the town of Isoodun, Departement de

rindre. Considerable doubt remains as to the bed and soin-ce

whence the fossil was derived. M. Duvernoy attributes the

jaw to a distinct species of giraffe, which he names Gamelo-

pardalis Biturigum. Professor Owen, from the examination

of a cast, confirms the result, expressing his conviction ' that

in the more essential characters the Isoodun fossil closely

approaches the genus Giraffe, but differs strikingly from the

{single) existmg species of the south and east of Africa, and

that the deviations tend towards the sub-genus Elk.'

M. Duvernoy also mentions the discovery by M. Nicolet of

a tooth in the molasse near IS'eufchatel, determined by M.
Agassiz to be the outer incisor of a fossil giraffe.

—

Duvernoy

,

Annales des Sciences Naturelles, No. for January 1844.

APPENDIX.

I.

—

Description by Dr. Falconer of Fossil Eemains of Giraffe in

THE Museum of Asiatic Society of Bengal.

A, From the SewaliJc Hills.

No. 405. Ccanelopardalis Sivalensis.—Upper extremity of right

metacarpus, probably of Giraffe, so inferred from sudden contraction

below articular head. From the Sewalik hills near Nahun.

No. 560. Cmnelopardalis Sivalensisl—Fine fragment comprising

the lower jaw, right side, Avith three milk molars in situ, and the germ of

the first true molar embedded in the jaw. The teeth are well preserved,

the two posterior premolars being only slightly touched by wear, the

third milk molar shows the three barrels and composite form charac-

teristic of that tooth ; the surface of the enamel jjresents in a well-

marked manner the peculiar netted rugosity, which distinguishes the

teeth of the Sivatherium and Brahmatheriimiund Giraffe. The jaw evi-

dently belonged to a yoiing animal. The body of the horizontal ramus
is thick, a portion of the diasteme remains, which is thick and low;

there are no materials of comparison to determine with certainty to

what genus the fossil belongs ; but it is inferred from the characters of

the enamel and general form to be the lower jaw of a young Giraffe.

No. 561. Camelopardalis Sivalensis.—Fragment of lower jaw, left

side, horizontal ramus, with three milk molars of a still younger animal

than No. 560, and of smaller proportions, containing the t^aree milk mo-
lars of which the most anterior is in germ, and just pi'otruding from the

jaw ; the germ of the first true molar is seen behind. Enamel sur-

face of this specimen also shows rugous netting ; but it is too imper-

fect for confident determination.

No. 690. Camelopardalis Sivalensis.—Fragment comprising the
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upper portion of the shaft of the left radius, the articulating head broken
off; the bone is much flattened, and its outer border forms a consider-

able curve, in consequence of the abrupt expansion of the articulating

head, and the sudden contraction of the shaft below it. It is not appa-
rent whether the articulating epiphyses had been synostosed ; but the
bone is nearly equal in all its principal dimensions to the correspond-
ing one of the existing Giraffe, though it is considerably more flattened.

It has the greyish weathered appearance of a Sewalik fossil of the sand-
stone matrix. This is a valuable and rare specimen. Presented by Col.

Colvin.

B. From Perim Island.

No. 43. Camelopardalis Sivalensis 1—Humerus, right, in two frag-

ments ; lower articulating surface perfect ; the upper broken oft" imme-
diately below the head ; resembling in form exactly the humerus of the
giraffe, but a little larger.

No. 52. Camelopardalis.—Lower end of metacarpal bone, left side,

with articulating surfaces, of the size of existing giraffe.

No. 60. Camelopardalis.—Second or third dorsal vertebra of giraffe,

concave and convex articular surfaces present, apophyses wanting.

II.

—

On the Number of Existing Species of Giraffe.

MS. Memorandum from Note-Booh.

Some naturalists have attempted to establish two species of giraffe,

foimded chiefly on the geogi-aphical range of the Nubian and South
African varieties, and on external characters derived from the sldn. But
any conclusions built on the former would be begging the question,

and dermal marks are insufficient to sustain a case of the kind, unless

borne out by peculiarities in the skeleton, or other structural differences.

Those who have seen the range of colour through which the tropical

antelopes run, fi-om a light blue or pale ash in the young male through
every grade to a deep black in the old, such as is presented in the A71-

tilope cervicapra and Damalis risia, will distrust any distinction

resting on the skin marks or development of the knee scopse in the
giraffe. The distinctness of the suture of the bone which supports
the alleged third or intra-orbital horn, and the great relief of^ the
pedicle sho^vn in the figures in Eiippel's atlas have been adduced
as proofs of the specific difference of the North African giraffe; but
Professor Owen states that he could detect no evidence of such a suture
on the original cranium. I am informed, also, by a distinguished
zoologist, and one of our best authorities on the Ruminantia that he
examined the head from which the figures were taken, in the Frankfort
Mtiseum, along with Dr. Euppel, and foimd neither the suture nor the

elevated pedicle shoivn in the figures, both of which Dr. Euppel admitted
to be exaggerations introduced by the artist who drew them. No good
evidence, therefore, has been adduced in favour of there being two ex-

isting species of Giraffe
; the proofs at present all tend to the opposite

conclusion. My authority, however, found a considerable difference

in the extent and figure of the lachrymal bone, a character, if con-
stant, of much importance.—[H. F.]



208 FAUNA ANTIQUA SIVALENSIS.

X. ON CHALICOTHEEIUM SIVALENSE.

BY H. FALCONER, M.D.

On November 15, 1843, a paper by Major Cautley and my-
self was read to the Geological Society, entitled ' On some
FossilRemains of Anoplotberium and Giraffe from the Sewalik

Hills,' &c., an abstract of which appeared in No. 98 of the

Society's 'Proceedings.' In the concluding remarks upon
the species referred to Anoplotlieriwm, we stated that our

fossils came nearest to the Chalicotherium of Kaup, and that

the generic determination then assigned to them by us was
to be considered more as provisional than positive, pending

the discovery of other more conclusive materials. This

opinion is expressed in the ' Abstract ' in the following

terms :

—

' On the whole the Sewalik species appears to be most
closely allied to the Chalicotherium Goldfussi. The existence

of a vacant diasteme in front of the anterior tooth would
constitute a difference from the Anoplotherian type of some
importance. The characters generally show a retiu-n from

the riuniuant tendencies of the Cuvierian species back to

a more pachydermatous type and a closer afiinity with

Rhinoceros, between which and Anoplotherium commune it

may ultimately prove to be an intermediate form. Until the

evidence for separation is conclusive, the authors suggest

leaving it with the genus Anoiilotherium.'' (' Proceedings,'

No. 98, p. 239 ; and antea, p. 195.)

Our reasons for hesitating to adopt Kaup's generic name
of Chalicotherium arose from our entertaining doubts regard-

ing the validity of the grounds urged by that eminent

palaeontologist,^ for establishing the genus as distinct from
Anoplotherium. The characters adduced by Kaup were,

the ascertained form of the back molars of the upper

jaw, but more especially the supposed form of the incisors

and canines. We suggested that the complicated crovm

' This paper was wi-itten in October the reader is referred to the description

1847, for the Geological Society, but was of Plate Ixxx. of the Fauna Ant. Sir.—

•

never presented, and is now for the first [Ed.]

time piiblished. For the measurements ^ Oss. Foss. de Darmstadt, livrais. ii.

of the specimens described in the paper p. 30, PI. vii.
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and tlie compo-und fang- of the tooth regarded by him as an
incisor proved it rather to be one of the anterior premolars,

an inference which has proved to have been correct ; and
that the supposed upper canine resembled more the incisor of

a species of Ehinoceros, to which it would appear Dr. Kaup
now refers it. The only other adduced character was the

form of the back molars, which, admitting the amount of

difference indicated, did not appear to us to be of sufficient

importance to constitute, alone, the basis of a generic dis-

tmction, as these molars upon the whole exhibited little

more than ' an enlarged and less rectangular representation

of those of Anoplothermm,' with which they entirely agreed

in the insulation of the conical cusp, so characteristic of that

genus.

Since the date of the memoir in question additional

materials have turned up to us, which fully establish the

validity of Kaup's genus; while they prove at the same
time the Sewalik species of Ghalicotheritim, through a very

unexpected combination of characters in the construction of

the jaws, to have been widely different from Anoplotlierium.

So unexpected, indeed, are those characters that Ghalicotherium

must be regarded as one of the most remarkable and aberrant

pachyderms that has yet been met with, either in the fossil

or recent state.

The object of the present communication is to make
known the nature of the new evidence respecting the Indian

fossil species, and to extend its comparison with the European
species, upon the additional specimens discovered at Eppel-

sheim, which have been figured and described by Kaup in

the ' Akten der Urwelt.' It would appear, by a manuscript

communication from Mons. Pomel, that remains of the same
genus, and probably of the Eppelsheim species, have been
discovered in the rich ossiferous beds near Sansans, in

the south of France, associated with Dinotherium, Mastodon,

and ether forms characteristic of the miocene deposits of

Eppelsheim.
The specimens now at our disposal put us in possession of

the whole of the dental characters of Ghalicotherium Sivalense.

The most important is a fragment comprising the anterior

half of an adult head, with the upper and lower jaws in

natural apposition, and exhibiting the greatest portion of the

dental series ofboth jaws (Plate XVII. figs. 3 and 4) . The two
back molars, deficient in this specimen, are fortunately shown
in the most perfect state of preservation by the fragments re-

presented in our previous memoir (Plate XVII. figs. 1 and 2).

This beautiful specimen, originally in the Dadoopoor collec-

tion of Major Baker and Captain Durand, of the Bengal
VOL. I. p
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Engineers, belongs now to tlie Museum of Marischal College,

Aberdeen, the authorities of which University with the most
prompt liberality forwarded it to London for comparison and
description, on the application of Major Cautley and myself
to that effect. It was found embedded in a yellow clay
matrix, being in the mineral condition, which we have else-

where designated as ' soft fossil.' (Geological Proceedings,
loc. cit. p. 235.) The head when discovered in situ appears
to have been in the most complete state of integrity, judging
from the undisturbed condition of the parts now remaining,
and to have been broken during the process of excavation by
the native collectors employed for the purpose. In con-
sequence of this unlucky accident, we are for the present
deprived of the important information which the specimen
would otherwise have yielded, regarding the construction and
relations of the cranium proper of Chalicotherium.

The specimen next in importance is a fragment comprismg
the left half of the lower jaw, from the angle on to the com-
mencement of the symphysis, of an individual which was not
quite full grown. It supplies the character of nearly the
whole of the inferior molar series. It is in the mineral con-
dition which we have called 'hard fossil' (Proceedings, loc. cit.),

having been embedded in a sandstone matrix. This specimen
was forwarded durmg last May to Paris for examination and
comj)arison by M. LaurUlard, in the hope that it might
be matched by some remains in the French palaeontological

.

collections ; and I am indebted to that excellent observer,

and to M. Pomel, through the kindness of Sir Roderick
Murchison, for opinions respecting it which I shall have
occasion to refer to in the sequel (Plate XYII. figs. 6 and 7).

The detaileddescription ofthe teeth given in our first memoir
was published in an abbreviated form in the ' Proceedings,'

the abstract not having been the production of the authors.

Although correct in the main points, the descriptive minutiae

—a matter of prime importance where teeth are concerned

—

were so abridged in the abstract, that I deem it necessary on
the present occasion to claim the indulgence of the Society
for redescribing the teeth, more especially with reference to

the new light which the specimens since acquired have re-

fl.ected on the dental characters of Chalicotherium.

Incisors.—First with regard to the incisors. There were
NO incisive teeth to Chalicotherium Sivalense in either jaw !

It was as toothless in this respect as the most typical among
the Edentata. The evidence is happily of the most demon-
strative character. The intermaxillary bones are preserved
in the upper jaw of the Dadoopoor specimen (fig, 3), perfect

to their tips. They consist of narrow slender slips of bone





DESCEIPTION OF PLATE XVII.

Chalicothebium Sivalense.

Fig. 1. Left upper jaw containing three molars and three premolars of

Chalicotherium Sivalense, one-half of the natural size. Copied

from a drawing by Mr. Ford in the Fauna Antiqua Sivalensis,

Plate LXXX., fig. 3. a, a', a", the conical cusps. This spe-

cimen, which is in the British Museum, was also figured in the

Proc. Geol. Soc, No. 98, as Anoplothermm Sivalense. (See

pages 191, 21G & 524.)

Fig. 2. Upper jaw, right side, with the four back molars, and part of the

orbit of Chalicotherium Sivalense, one-half of the natural size.

Copied from fig. 2 of Plate LXXX. of F. A. S., and fig. 2,

Plate II., of Proc. Geol. Soc, No. 98. Specimen in British

Museum. (See pages 194, 213 & 523.)

Figs. 3 and 4. Anterior half of an adult head of Chalicotherium Siva-

lense, one-half of the natural size. Copied from drawings by

Mr. Ford in Plate LXXX. of the F. A. S. The upper and lower

jaws are in natural apposition, and the greater portion of the

dental series of both jaws is visible. The specimen is in the

Museum of Marischal College, Aberdeen. (See pages 209 &

523.)

Fig. 5. Is anterior portion of lower jaw of same specimen as last, shoAv-

ing the two canines. (See page 211.)

Figs. 6 and 7. Left half of lower jaw of Chalicotherium Sivalense, one-

half of the natural size. Copied from drawings by Mr. Ford in

Plate LXXX. of the F. A. S. Specimen in British Museuna.

(See pages 210 & 524.)

VOL. 1.
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converging to a sharp point, in wliicli it is apparent not

only that there were no incisors, but also that such teeth

could not at any period of the animal's age have existed in a

developed form in the upper jaw. These intermaxillary

bones are even more rudimentary in amount of development
than occurs in the typical Euminantia, with which order

they closely agree in form. The evidence respecting the

absence of lower incisors is equally conclusive. The anterior

portion of the lower jaw of the same specimen is perfect to

the alveolar edge. A detached canine is seen on either side,

but the intervening space, ordinarily occupied by incisors,

is without a vestige of such teeth ; and the alveolar border

of the incisive region is contracted in correspondence with
the convergence of the intermaxillary bones above, and
sloped off to a fine edge, in which it is clear that no incisive

teeth could have been implanted. There is not a trace of

them, even in the most rudimentary form.

We have here then, in the absence of incisive teeth in both
jaws, a character of a very unexpected nature, which at

once distinguishes Ghalicotherium from Anoplotherium, and
from every other known genus of the order. There is

nothing analogous to it among any of the Ungulata, whether
pachyderms or ruminants, hitherto described.

Canines.—The upper jaw of Ghalicotherium Sivalense was
equally devoid of canines as of incisors. A vacant diasteme
of considerable length stretches without interruption from
the anterior premolar to the tip of the intermaxillary bone,

on either side. The animal was of sufficient age to have
developed permanent canines, if the species had been supplied

with such teeth ; and there is no indication upon the diasteme
in the shape of an obliterated alveolar pit, that the fossil was
furnished with deciduous canines of the milk series in the
upper jaw. A slight vacuity has been picked out, in clearing

away the matrix, on the diasteme at the point of junction
between the maxUlary and intermaxillary bones, which at

first sight might be taken for the alveolus of a very rudimen-
tary canine ; but the appearance, partly caused byan accidental

fracture, is deceptive ; the vacancy is seen to extend across

the palate, and indicates merely the very slight nature of the
connection between the maxillary and intermaxillary bones.
In this second character of dental suppression the Sewalik
Ghalicotherium also differs from Anoplotherium.
But canines were present in the lower jaw. They are repre-

sented by figs. 3 and 5. The crown is thick, cuneiform, and
somewhat triangular in shape, thinning off into a blunt apex,

the anterioredge being short and nearly vertical, while the pos-
terior edge is longer and more sloping. It is implanted with

p2
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an inclination forward, by a strong tliick simple fang, equalling

the crown in diameter. It is nearly of the same size and form
as the anterior premolar, and does not rise above the level of

that tooth. The enamel of the apex is polished by attrition

against the pad ofthe upper gum, but unworn. In the mode of

implantation, general incisor-like form, and degree of develop-
ment, the lower canine of Chalicotherium agrees with the
corresponding tooth of Anoiolotherium commune ; but the
crown is more simple, being devoid ofthe basal-notched lobules

occurring in the latter genus. Its position in the jaw is also

more advanced than in Anoplotherium ; the diastemal interval

of nearly an inch exceeding the space which would have
been occupied by the first or suppressed premolar, had the
latter tooth been developed.

Was there any sexual difference in the canines of Chalico-

therium ? Were they present in the male and wantmg to the
female? Was the fossil from a male or female? These
are interestmg points to determine; but with materials at

present limited to a single example it would be idle to

attempt solving them; for irregularities in the degree and
order of dental suppression are so numerous and variable

among different genera in the Ungulate tribes, that there is

not a clue to a probable inference on the subject. That the
canines iii the fossU were fl^ll grown is proved by the
form of the crown and condition of the fang, independently
of the evidence furnished by the wear attained by the penul-
timate molar that the animal was adult.

Further, it may be urged that the teeth here described as

canines may be considered rather as representing the outer-

most incisor of either side. This is in some measure an
oj)en question, but the massive deeply-implanted fang is

entirely that of a canine ; and the teeth have the position

ordinarily occupied by the canines in allied genera. The
analogy of the upper jaw, so far as it is worth, is also against
their being regarded as incisors.

Kaup, in his fii-st account of Chalicotherium, describes and
figures a large tooth, which was found detached, as probably a
canine of C. Goldfussi ; but it is omitted among the figures

given with his more recent description in the ' Akten der
Urwelt;' whence it would appear that he no longer holds
that opinion. In our first memoir it was regarded as a
lower incisor of one of the Eppelsheim species of rhinoceros.
The evidence now adduced regarding the SewaHk fossil

proves, a fortiori, that it could not have been a canine of a
species of Chalicotherium. Bronn describes it, in accordance
with Kaup's first opinion, and thereon rests a conclusion as to

the afiinities of the genus.

1
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Molars.—Next, with regard to the molar teeth. There
were six molars on either side in both jaws of Ghalicotlierium

Sivalense. For those of the upper jaw I must revert to the
figures previously given in the ' Proceedings' (PI. XYII. figs.

1 and 2). The jaws being locked in the Dadoopoor specimen,
the crown surfaces of the teeth are not visible for description.

Fig. 1 represents the left side of the up]3er jaw, with the
whole of the molar series in situ beautifully preserved, of an
adult animal. In the ' Akten der Urwelt,' Kaup has figured a
corresponding fragment of the left upper jaw of Chalicotherium

Goldfussi from Eppelsheim, containing also a series of six

molars. The teeth of the two species are exceedingly alike in

form and proportions, those of the European species being
larger ; they both exhibit a strong resemblance to the molars
of Anoplotherium commune, as represented by Cuvier in PL
XLVI. fig. 2, vol. iii. of the ' Ossemens Possiles.' The Sewalik
specimen and the latter correspond exactly in age, the last

molar in both being in the germ state, with the ridges scarcely

affected by wear. The comparison between them is in conse-

quence greatly facilitated. The teeth in the Eppelsheim
specimen are more worn.

Upper Molars.—The crowns of the true molars (2 m. 3 m.)

in Ghalicotlierium Sivalense form irregular cubes, with a
square deej)ly excavated grinding stirface broken up into

four principal points or 'hillocks,' separated longitudinally

and transversely by wide open clefts. The outer surface, as

in Palceotherium, and Anoplotherium, is divided unequally into

two hollow interspaces by three vertical emmences, ascending
from the base about half-way upwards ; but the anterior and
central of these elevations, instead of being well defined and
keel-shaped, as in the two latter genera, form in Chalico-

therium enormous rounded convex bulges, projecting much
above the level of the hollow spaces included between them,
while the posterior angle is depressed and overlapped by the
anterior bulge of the next succeeding tooth. In Rhinoceros

these eminences are obsolete, the outer surface of the upper
grinders being nearly flat ; in Anoplotherium they are well

marked, as also in Palceotherium ; in Ghalieotherium they

attain the maximum of development presented by the Ungu-
late genera, fossil or recent. In Gh. Goldfussi of Kaup the

anterior of these bulges is the largest, and it is notched at

the apex, so as to resemble very closely the corresponding

lobe or anterior semicone of the uj)per grinder of Lophiodon

Tapiro'ides. They further agree in the horizontal outline,

and in the low elevation of the crovm. But here the resem-

blance ceases ; the form and position of the other principal

points and the transverse direction of the main ridges ar
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entirely different in Lophiodon. In the Sewalik species the
middle bulge is the most salient, and most deeply notched at

the apex, where it forms an obtuse lobule. The two hollow
interspaces are strongly inclined inwards as they ascend and
terminate each in a three-sided pyramidal point, forming m
the vertical direction a double chevron or W outline, the re-

entering angles being at the apices of the bulges. In like

manner, from the inflexion of the pointed terminations of the

hollows and the projection of the bulges, the outer longitu-

dinal ridge of the crown follows a bold zig-zag direction, and
another -double chevi'on is formed in the horizontal plane of

the grinding surface. All this takes place in Chalicotheriiim,

exactly as in Palceotherium and Anoplotherium, but in a gi'eater

degree, the angular flexures being more marked. The an-
terior hollow space is considerably wider than the posterior,

which especially in the last molar slopes inwards towards the
back end of the tooth. Ch. Goldfussi, in these particulars,

agrees entirely vpith the Sewalik species, but besides the
lesser elevation of the crown the angular flexures of the

outer longitudinal ridge are still greater, so that their

apices occupy nearly the middle of the grinding surface.

The anterior outer principal point, which forms in the
germ a distinct three-sided pyramid, wears down into a
crescentic disc of ivory. Its inner edge descends nearly

vertically towards the great central hollow, and is not
connected by means of a uniting ridge with the internal

large conical point which is opposed to it. A wide angular
gap intervenes between them.
The posterior outer lobe forms a similar, but smaller, three-

sided low pyramid, the inner angle of which is connected
with a corresponding ridge from the posterior hiner ' hillock

'

opposed to it. A wide fissure having an antero-posterior

direction, and opening towards the posterior side of the

crown, intervenes. It is not as in Anoplotherium continuous
vpith the central longitudinal valley, but terminates at the

angle of junction of the posterior lobes, as in Palceotherium

and Rhinoceros, giving rise in advanced wear to an isolated

patch of enamel corresponding with the posterior annu-
lar ' fossette,' described by Cuvier in these genera. This fos-

sette is well shown by the third molar, which is much worn.
The inner side of the crown is rounded at the angles, and

forms a nearly semicircular contour towards the palate. Like
the outer division, it is composed of two principal lobes or
' hillocks.' The posterior of these forms a low three-sided

pyramid smaller than the corresponding outer lobe which is

opposed to it. It is separated from the great conical tubercle

which constitutes the anterior eminence by a wide gap formed

1
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by the opening of the bisecting transverse valley, which ex-

pands in the centre of the tooth into a deep and very open
irregular fissure having a triangular bottom.
The conical tubercle is situated at the inner side, as in

Anoplotherium, and forms a large projecting lobe arising from
a broad disconnected circular base. The side towards the
palate is nearly vertical ; the apex is compressed mto a sharp
convex edge, sloj^ing off towards the centre of the tooth. It

stands opposed to the anterior outer pyramid, an angular
gap intervening. A low ridge forming the inner margin of

the crown descends from its base, connecting it with the
posterior inner pyramid and subtending the opening of the
transverse bisecting valley. A similar ridge from the an-
terior side of the base connects it with a small front lobe to

be next noticed. These connecting ridges are wanting in

Anoplotherium ; they continue intact during advanced wear, as

arcuate enamel cornua appended to the disc of the tubercle.

In consequence of its isolated position, the conical tubercle

remains long unconfounded with the confluent discs of the

other lobes ; the apex is first abraded obliquely on the side

next the axis of the tooth ; it then wears down to a dej)ressed

disc of ivory encircled by a ring of enamel, and it remains in

this state when the other coronal eminences are ground
down to a common field ; while in Anoplotherium it is lost at

a much earlier period.

Up to this point the accordance of Chalicotherium Sivalense

with Anoplotherium commune is complete, in the general re-

presentation of the coronal lobes of the back molars. But in

Anoplotherium, corresponding with the anterior outer hillock

there is an interior smaller lobe in front of it, separated by
a distinct furrow, the two forming, like the posterior lobes,

an opposed anterior pair. This lobe, which represents the
anterior inner crescent of the symmetrical molars of the
ruminants, is less developed in Anoplotherium than the other
lobes, and during wear it does not present more than an
oblong disc, corresponding with the anterior horn of the
ordmary crescent. This reduction in form is accompanied
by an excessive development of the fifth coronal eminence, or
' conical tubercle,' which in the allied genera ordinarily

forms only a slender pillar at the opening of the transverse

middle valley. The deviation from the typical symmetry of
the ruminants first visible in Anoplotherium is carried out still

further in Chalicotherium, the anterior inner lobe being still

more reduced, while the conical tubercle is proportionally still

more developed. The exact determination of this point in

the fossil is of great interest, as the symmetry or otherwise
of this part of the molars usually bears an important relation



216 FAIIN^A ANTIQUA SIVALENSIS.

to the construction of the extremities as regards the number
of toes, thereby indicating the afSnities of the genus.

The characters presented by the reduced inner lobe in

Chalicotherium Sivalense are these :—From the apes of the

anterior outer vertical bulge a low ridge proceeds across,

bounding the ' tooth in front ; it is concealed about the

middle of its course by the overlapping of the adjoining

tooth, but reappears near the inner thu-d of the distance, in

the form of a lovf' compressed tubercle, which, as above de-

scribed, is continued forwards m an enamel ridge, sweeping
round the base of the great conical lobe upon which it ter-

minates. This small tubercle represents the inner division

of the anterior pair in Anoplothermm. A well-marked ante-

rior transverse narrow valley, which remains distinct after

advanced wear, separates it from the corresponding and
opposed outer lobe, and also from the base of the conical

tubercle ; therefore, the anterior inner, or fourth symmetrical
lobe, which in Anoplotherium is reduced to one horn of the

ordinary crescent, is still more rudimentary in Chalicotlierium,

attaining little beyond the development of an anterior ' talon,'

while the conical tubercle, representing the fifth or odd
coronal lobe, is proportionally enlarged at the expense
of the reduced segment. There is no basal collar or ' bour-
relet ' upon this or any other part of the back molars of Cha-
licotherium Sivalense.

The difference of pattern yielded by the grinding in face

during progressive wear is finely exhibited by the different

conditions of the three back molars (Plate XVII. fig. 1). The
last (m. 3) shows the germ form of the crown, the wear being-

limited to the posterior inner face of the anterior outer pyra-

mid. The penultimate (m. 2) shows the two outer and the pos-

terior inner lobe, half worn and confluent into a common
field of ivory, while the conical tubercle is almost intact. The
posterior fissm'e forms an open gap separated from the cen-
tral valley by a belt of ivory, as in the molars of Palceothe-

rium. The termination of the great transverse valley forms
a triangular depression in the middle of the tooth, while its

opening remains in the state presented by the germ. The
anterior valley still presents the condition of a transverse

fissure. The first true molar is considerably more advanced
in wear ; the united disc of the three pyramids is nearly flat

;

the posterior fissure is reduced to an oblong peninsular patch
of ' fossette ' of enamel ; the conical tubercle is ground down
to an isolated anniilar depression, with a divergent enamel
ridge at either side ; the transverse middle valley forms two
triangular depressions luiited by a narrow neck ; and the an-
terior transverse valley is reduced to two enamel pits, the
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one corresponding in size and position with the posterior
' fossette ' and the other separating the conical tubercle from
the rudiment of the anterior inner lobe.

The upper back molars, more especially the two last, are

enormously large, in comparison with the other teeth or with
the dimensions of the head. If found isolated they would
seem suitable to an animal approaching the size of a Rhino-
ceros, whereas the anterior part of the lower jaw and the

muzzle do not reach the dimensions of the Indian Tapir.

Upper Premolars.—The upper premolars in Ghalicotheriwm

are limited to the three last : the normal first being sup-

pressed. They differ more from the corresponding teeth of

Anoplotherium commune than do the true molars. In the
latter the premolars are compressed lengthwise, and their

outer surface retains the three-ridged division which is pre-

sented by the true raolars, while the conical tubercle, at the

inner side, is lost in a salient edge, which goes all round the

circuit of their oblong crown.' In Chalicotherium Sivalense,

on the contrary, the premolars are compressed in the trans-

verse direction, so as to make them somewhat cuneiform from
the outside inwards ; their outer surface loses the vertical

bulges of the back molars and becomes nearly flat, as in Rhi-
noceros ; while they retain the conical tubercle at the in-

side, as a well-marked distinct lobe throughout. Taken in

succession, from rear to front, they diminish very rapidly in

size, the vinited length of the three teeth not exceeding

much the width of the penultimate trtie molar; while in

Anoplotherium comm^une the proportion in length of the three

true molars to the three last premolars is nearly as 3 to 2.

The internal conical tubercle, as in the case of the back
molars, gives off in front and behind a low basal ridge,

bounding the teeth on their inner side. The form of the

outer surface of these teeth is well shown on the right side

of the Dadoopoor specimen. The antepenidtimate or first

(theoretically the second) has a cuneiform outline to the

outer edge of the crown, and is implanted by a double con-

nate fang. The second (p.m. 2) is of the same form but
broader. The last (p.m. 3) is still broader, and presents an
obscure indication vertically of a division into an anterior

and posterior lobe. The first true molar (m. 1) which follows,

is distinguished at once from the premolars by the saliency

of its projecting bulges. The form presented by the worn
grinding surface of the premolars is well exhibited by fig. 1

' 'Leur earactere est d'avoir dans le tranehant.'—Cuvier, Oss. Foss., torn, iii,

genre una couronne oblongue, entoiiT(5e p. 19 (4to. edit.),

de touts parte d'lm rebord saillant et
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of Plate XVII. Tlie inner conicle tubercle is retained on
to the anterior tooth, with but an inconsiderable modifica-

tion of the character which it shows in the back molar,
and separated by an intervening valley from the outer

lobe. There is no trace of a rudimentary first molar in any
of the fragments. In the Dadoopoor specimen the alveolar

border falls off in an abrupt step upon the diasteme in front

of the anteror tooth.

The molars and premolars of the upper jaw of C. Goldfussi

agree in form and proportions so nearly with those of G. 8i-

valense that it is not necessary to do more than refer to

Kaup's figures. The crown ridges and principal points are

less elevated, and the dividing vallies more open and shal-

lower. The tooth which Kaup figures and describes as the

middle lower incisor of the left side is here regarded as the
penultimate upper premolar of the right side.

Inferior Molars.—The molars in the lower jaw, like those

above, were limited to six, viz. three true molars and three

premolars.

The Dadoopoor specimen, Plate XYII. figs. 3 and 4, shows
on the left side the anterior four of these teeth entire, and the
front half of the fifth, in apposition with the upper jaw,
while the detached left ramus (figs. 6 and 7) presents the last

four molars in situ, together with the empty alveoli of the two
first. This fragment had belonged to a young animal which
had just acquired its permanent teeth, the last premolar being
fully protruded but tmworn, while the last true molar is in the

germ state, and had not entirely pushed through the gum ; the

crown of its posterior half is broken oft'. The teeth and the

form of the jaw are so much alike in the two specimens,
that there cannot be a doubt of their having belonged to the

same species of animal.

The inferior molars of Chalicotherium Sivalense differ more
from those of Anoplotherium commune than the upper, and
the points in which they diff'er constitute characters of resem-
blance to Palceotherium, while at the same time they are

marked by some peculiarities which are not met with in either

of those genera. These teeth have the general form of those

of Palceotherium, consisting of two semi-cylindrical lobes

;

and they further agree with the latter genus, in the two last

l)remolars being double-barrelled, like the three true molars
;

while in Anoplotherium the premolars differ very materially in

form from the back teeth. The convexity of the lobes is less

uniform and cylindrical than in Palceotherium ; as in Anoplo-
therium they contract upwards to a small pyramidal point at

the outer side, but without bulging into convexities below, as

in the latter genus ; while at the same time they hardly ex-
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hibit a vestige of the basal ' bourrelet,' or collar, wliicb is so

constantly found upon the teeth of Palceotherium. The tren-

chant edge of each lobe, after forming the small outer point,

is bent round to the inner side, so as to form a compressed
curve, which wears down to a crescentic pattern. There are

two peculiarities connected with these edges which requ.ire

special notice. The anterior edge of the front lobe descends

uniformly and obliquely forwards, from the outer point to a

low termination at the inner side, whence it shelves a shoi-t

way backwards to join on vrith the base of the internal middle

eminence, as occurs in the lower molars of Macrauchenia
Patagonica, while its posterior edge and both edges of the

rear lobe bend in a concave line across, to terminate each in

a small elevated point at the inside ; so that the posterior

lobe has two inner points, while the anterior lobe has only one.

This is precisely the reverse of what takes place in Anoflo-

therium, in which the anterior lobe has two internal points,

while the rear lobe has only one. Further, the angle of

junction of the two crescents forms a double or bifid point,

as in the Palceotherium of Montpellier (P. Aurelianense)

whereas in the other Palceotheria and in Anoflotlierivmi it

is always simple. This character was specially noticed by
M. Laurillard, in comparing the fragment with lower jaws
of Palceotherium, in the Paris Museum.^ This bifid point is

seen in Plate XVII. figs. 6 and 7 ; it is also exhibited by the

first and second true molars of the Dadoopoor lower jaw, a

A^ertical furrow indicating the line of division. The penulti-

mate molar (m. 2) shows a weU-marked posterior talon ridge,

which commencing at the base of the posterior inner point is

directed downwards and across to terminate at the base of

the outer surface of the posterior crescent : thus reversing

what is presented by the anterior edge of the front lobe. This

talon is feebly developed on the first true molar (m. 1), and
is entirely wanting to the last premolar (p.m. 3), being the

only character by which the latter is distinguished from the

true molars. Direct evidence as to the form of this talon in

the last molar (m. 3) is wanting, in consequence of the fracture

in the specimen of the posterior lobe ; but enough of the out-

line remains to show that this tooth was devoid of the third

lobe or crescent, which is constantly foimd in all the species

of Anoplotherium and Palceotherium. This is a character of

generic importance in which Chalicotherium Sivalense agrees

' ' Cette maeliolre semble tenir des

Palseotlieriums, des Anoplotheriums et

des Ehinoceros. Les dents ont la forme
generals de celles des Palseotheriums et

surtoiit de celles du Palseotli. de Mont-

pellier, puisque, Tangle de reunion des

deux croissans est double, ou forme deux
points en regardant les dents par la face

interne,' &c.—(MSS. Com. from M. Lau-

rillard.)
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with Macrauchenia Patagonica, according to the lower jaw so

determined by Owen,' and with Rhinoceros ; but both of

these genera are without the posterior ' talon ' to the lower
back molars, found in the Sewalik form. Chalicotheriuin

differs also from Rhinoceros in the equal height of the an-

terior and posterior lobes.

The inferior molars decrease very uniformly in size from
the last true molar to the penultimate or first (theoretically

the second) premolar, which has a simple cuneiform crown re-

sembling in size and shape the lower canine. It is implanted

by a double confluent fang. The second premolar (theore-

tically the third) exhibits a reduced condition of the double

crescent of the back molars, the internal point of junction

being bifid and elevated as in them. The last premolar
(p.m. 3) is double-barrelled and differs in no respect from the

true molars except in the absence of the posterior talon. A
question may be raised, whether the first premolar is not re-

presented b)^ the tooth above described as an inferior canine.

But its advanced position in the jaw, close to the incisive

border and the thick procumbent simple fang by which it is

implanted, appear to be conclusive against a view of this

kind.

In consequence of the close resemblance between the upper
molars of the Sewalik and Ej)pelsheim species of Chalicothe-

rium, it might be expected that the lower molars would also

agree. Kaup describes and figures two teeth which he refers

to the lower jaw of Chalicotherium. I have compared casts

of these with the lower molar of Chalicotherium Sivalense,

and the generic accordance was found to be complete. The
one (Kaup, loc. cit., tab. vii. fig. 5) is a worn last molar of

the left side, broken behind (regarded by Kaup as penulti-

mate). In correspondence with the upper molar, the crown
is proportionally broader and less elevated than in the

Sewalik species ; the anterior edge of the front lobe is not

so much inclined, but the point in which it terminates shelves

backwards towards the base of the middle internal lobe, as

in the Indian fossil ; the internal point at the confluence of

the two crescents is also considerably elevated, and the

outer termination of a posterior talon is discernible ; the

other tooth is an antepenultimate true molar of the right

side. Excepting the greater width and lower elevation of

the crown it agrees closely with the corresponding tooth of

Chalicotherium Sivalense in form and proportional size. It

would appear that this accordance runs throughout the

' Odontography, p. 602, pi. 136, fig. 7. The specimen is in the British Museum;
'Palseont. CoU.' No. 19,950.
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series of lower molars. M. Pomel, to whom tlie detaclied

lower jaw was submitted in Paris by Sir E. Murchison,

was immediately struck with the resemblance. His words
(extracted from a communication with which I hare been
favoured by Mons. Pomel) are :

—

' Cette machoire inferieure me parait ressembler en tout

point, sous les rapports generiques, avec une piece decouverte

a Sansans et qu'on ne pent rapporter qu'a une machoire
superieure trouvee dans le nieme gite, que j'ai Yue dans le

cabinet de M. de Blainville et qui est certainement celle du
Chalicotherium., Kaup. Les molaires ont exactement la meme
forme generale, et la derniere parait egalement avoir manque
de troisieme croissant. Les molaires anterieures sont de

meme plus semblables aux posterieures. MaUieureusement,

le bord symphysaire a egalement ete brise.

' Mais il me parait qu'il y a certainement une difference

entre les animaux.'

Chalicotheeium.^ Kaup.

Char, essent.—Dentes 26 : viz. inc. °^l ; can. ^° ; mol. |^. Pro
primoribus, laniariisque superioribus diastema : horum in-

feriores cuneiformes. Molarium superiorum 3 anteriores

transversim corapressi, condensati
;

posteriores maximi,
quadrati, corona complicata qtiadricuspide ; inferiores bilu-

nati, postremo conformi,—Oculidepressi. Nasus P Palmse

et plantse verosimiliter tridactylse.

Genus inter Pachydermata extinctum in Europse et Asise

Australis fossariis obvium, dentium primorum defectu insig-

nitum : hinc Anoplotherio, illinc Rhinocerotidi af&ne : maxillae

stiperioris forma, Euminantia, cseteroquin valde diversum,

simulans.

1. Chal. Goldfussi. (Kaup.) Statura Rhinoc. Javanici.

Olim in Germania et Gallia degebat.

2. Glial. Sivalense. (Falc. & Caut.) Statura inter Ehinoc.
Javanici et Tapiri Indici medium. Olim degebat in India

Orientali.

' From x«^'li ealx, or pebble, and
6ripiov, the name being probably suggested

by the gravelly beds of Eppelsheim, in

which the European fossil was dis-

covered by Kaup. Cuvier's Anthraco-

tkerium is a similar case.
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APPENDIX TO MEMOIE ON CHALICOTHERIUM.

Extracts from Dr. Falconer's Note-books.

Darmstadt Museum: September 4, 1856.

Examined a beautiful specimen, hitherto imfigured, of the left upper

jaw of Chalicotherhnn Goldfussi, nearly in every way the counterpart

of our Sewalik specimen figured in the Geological Proceedings (PI. XVII.
figs. 1 and 2). It comprises the same width of palate, the same height

of mutilated maxillary, and the same number of teeth ; but older, i.e.

in more advanced detrition ; the correspondence in every general re-

spect is very remarkable. The specimen contains six molar teeth iii

continuous line, i.e. 3 premolars + 3 molars.

The antepenultimate premolar (first) is exceedingly like the Sewalik

figure, being small, nearly triangular, with a main (outer) pointed cusp,

which is worn down as in the Sewalik specimen, with the small insular

detached interior cusp (placed at the posterior end developed into a
lobe), continued forwards in a basal bourrelet, which terminates

anteriorly in a small lobule, as in the SeAvalik figure. This tooth is

proportionally much less worn than the three next, which are grotmd
down so as to involve the insular cusp in one common disc (i.e. very
much worn). The penultimate true molar is less worn, having the cup
of the insular disc untouched. The cusp of the last molar is perfectly

intact, but the outer main ridges (the chevrons) are well worn.

The two last molars are, as in the Sewalik specimen, nearly of a size;

the teeth then diminish most rapidly in front with the anisodon cha-

racters.

The others diminish very rapidly from the second true molar. The
three anterior premolars very much compressed, i.e. broader than long

;

the first nearly triangular.

Lengtli of series of 6 molars 7

Ditto 3 true molars ........ 5

Ditto 3 premolars ........ 2

< Lengtli of last true molar 1

J Width of ditto

j Length of penultimate molar......
(Width of ditto

!

Length of antepenultimate ......
Width of ditto

S

Length of last premolar ......
Width of ditto

!

Length of 2nd premolar ......
Width of ditto

Length of 1st premolar . . . . . . . .

Width of ditto

N.B. Inches taken roughly with tape.

Inches
•1

•0

18
9
•9

7
•9

3
•45

•8

2
•7

•9

•7

•7

Mfetre

•18

•124

•055

•048

•048

•042

•047

•032

•035

•020

•028

•016

022
•017

•017

Memo.—The anterior {antepenultimate, or first) premolar is distinctly

tico-fanged, and the fangs are more divergent on the inside than on the

outer.
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Saw no cast, nor the original of Kaiip's canine, fig. 4 of Plate VII.
of the Darmstadt fossil ; but there is a triangnlar cusped tooth with a

long fang which must have had a very oblique, i.e. slojDing insertion in

the jaw, which may be a canine of Chalicotlierium belonging probably to

left side of upper jaw, or to right side lower. It is much larger than our
lower ' canine,' more triangular in section, with an edge behind, and
rather bhint in front ; apparently unfigured. This supposed canine is

larger than the anterior premolar ; in our Sewalik (Baker's) head, the

lower canine and anterior premolar are nearly of a size.

Memo.—Kaup, in conversation, tells me the supposed canine proved
to be an incisor of Rhinoceros Goldfussi.

Chalicotherium.—Munich, June 15, 1861.—Most interesting of all

the Pikermi collection are a set of specimens of a very large species of

the same genus as our Sewalik Chalicotherium. This is the Nestorithe-

rium, Kaup (Beitrage, viertes Heft. 1859), which is figured and described

by Wagner (1857) under the name oi Rhinoceros pachygnathus.

The principal specimen, fig. 15, Plate VII., execrably drawn, consists

of the greater part of a cranium from the sinciput on to the middle
of the diasteme, and the greater part of the nasals ; but the whole of

the sphenoidal and occipital portion wanting. The entire chaffron, with
greater part of the nasals, is present, but so criished down upon the

maxilla of the left side, containing the molars, that not a trace even
of an orbit can be detected. It looks as if the specimen never had had
an orbit ! Frontal portion behind the last molars broad and concave,

lougitiidinally and across, as in an Arab horse. Cerebral box (boite)

broad and without ridges over the temporals, something as in the genus
Equus. Nasals also seem as like those of a horse, but the lower extre-

mities broken. The animal very old (from the teeth), and no trace of

suture between nasals and frontal ; but a line of groove marking the

internasal and interfi-ontal suture. The maxillary with molars, on right

side, entirely wanting. No determinable trace of a sub-orbital foramen,

or of incisive bones.

Dentition of left side.—All the molars are in situ, viz. three true

molars, three p.molars = 6 together, with 1 2in. in length of a sharp

diastemal ridge in front of p.m. 2. The animal was very old, all tlie

teeth being ground down to a flat surface, except the last ; and of the

last the isolated cone is ground down low ; but the posterior angular
fissure-like valley is intact. The teeth in general form, and anisodontine

character, exactly like the Sewalik specimen which has the orbit, right

side ; but there is this difference, that in the Pikermi specimen the

molars have a very strongly pronounced internal basal bourrelet show-
ing in the premolars, as in hippopotamus, and in the last molar, a very
bold, broad, sharp, bounding keel.

The dimensions are as follows :—
Extreme length of fragment .

Length of line of 6 molars
Ditto of 3 true molars ....
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Length of p.m. 3

Width of ditto

Length of true m.
Length of true m.
Width of ditto

Length of true m.
Width of ditto

1 (outer side broken) .

2 (outer side)

(greate.st at middle)
3 (outer side 2-65)

(greatest in front) ,

Length of diastemal edge remaining

Inches
1-22

1-5

1-65

2-3

2-0

2-7

2-

1'2

Memo.—The teeth, both upper and lower, show distinctly on their

comparatively thin enamel the parallel fibrous lines, as in Rhinoceros.

The greater part of the palate is present, and the sinus has its bottom
in a line with the extremity of the last molar.

The anterior pretnolar (p.m. 1) is sharp and wedge-shaped in iront,

wide behind. No trace of disc of pressure in front ; basal bourrelet

and isolated cusp shown by disc ; crown ground down low.

P.m. 2, worn down to an uniform disc, with slight remains of two
fissures.

P.m. 3, much worn, and like 2 ; bourrelet well marked.
N'.B. The outer surface of the three premolars quite flat, without

chevrons.

T.m. 1, antepenultimate true molar, mxich worn ; disc of isolated cone
confluent with the rest of the surface ; outer surface broken off, and the

W-shaped chevrons lost.

Penultimate true molar worn down low (lower even than in the Sewalik
true mol. 1) ; the disc of its conical cusp confluent in front with main disc,

but distinct behind. The outer surface shows very markedly the W
pattern and bulges of the Sewalik form. The posterior angular fissure

ground down, leaving only a slight crescentic depression.

The last trvie molar shows the disc of the cone distinct, or nearly so

(a fracture and chasm in the specimen conceals this partly). It shows
the chevrons and buiges very boldly ; and the posterior angular valley,

with its bounding ridges, quite intact and shaped exactly as in the Se-

walik species.

In a general way, the Pikermi species differs from the Sewalik one in

having the last molar longer than the penultimate, the reverse of which
occurs in the Sewalik. Also in the latter the true molars are broader in

reference to their length than in the Pikermi.

The diastemal ridge is very sharj^, and there are no indications of

canines ; and none of the incisive slips of the Sewalik form.

Of the lower jaw there are two specimens : one young, with both
rami and symphysis, and milk dentition ; the other very old, with both
rami, six molars on either side much worn, the whole of the symphysis,

the diastemal edge on left and right, and the greater portion of the eden-
tulous incisive margin.

The following are the principal dimensions :

—

Extreme length of specimen .

Length of line of 6 molars

Ditto of 3 true molars ....
Ditto of 3 premolars ....
Length of diasteme to incisive border left side

Width between diastemal ridges at base .

Inches
15-

8-9

6-

2-9

2-85

1-3
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Inches

Length of p.m. 2

Ditto of p.m. 3

Ditto of p.m. 4

Ditto of true m. 1 (middle)

Ditto of true m. 2 (outer)

Ditto of true m. 3 .

P.m. 2 is the least worn of all—compressed ; no disc of pressure in

front.

P.m. 8 lias crown mutilated both sides.

P.m. 4 shows the two crescents, as in rhinoceros : crown well worn.

T.m. 1, or antepenultimate, is very much worn: crescents confluent.

T.m. 2, (penultimate), also well worn ; crescents confluent and yielding

cordate discs.

True m. 3, less worn, discs nearly confluent, somewhat reniform in

character.

All these molars show a distinct basal bourrelet outside at base.

The diasteraal ridge nearly entire on left side, very sharp, and shows

not the slightest indication either of a detached first premolar or of a

canine. Further, the left half of the incisive border present and CfU-

tire, without the slightest trace of either incisive teeth or their alveoli.

The symphysis commences in a line with the posterior third of p.m. 3,

and the total length of symphysis to incisive border is about four

inches, or a little more.

The diastemal ridges rise into a sharp edge, leaving between a

deepish gutter or spout, which expands a little as in the ScAvalik species

towards the incisive border—but only a little.

The most remarkable character of all is, that the lower surface of the

symphysis is contracted forwards into a sharp keel as in a boat, which
terminates suddenly at 2'7 inches in front of the anterior premolar, and
then the short incisive margin projects forwards to its slight expansion,

without a trace of this keel ! showing a very remarkable edentate cha-

racter. Nothing of this keel seen in the Sewalik species, and it is very

different from Lartet's specimen, called Chalic. Lartetii by Kaup.
Certainly no lower incisives, as in Lartet's jaw.

On the Inconvenience of Eetaining the Dichobunes in

Anoplotherium.

Great inconvenience arises from retaining the DtcJiobunes in Anoplo-

therhmi, and quoting the species under the name of that geniis, the

true Anoplotlieria being allied to rhinoceros in their dentition with

the natatory habits of the otter in the case of A. commune, while some
of the species ranked under Dichohune are nearly indistinguishable from

the musk deer. Such heterogeneous materials are too much for the

limits of any genus. Cuvier considered his arrangement of them as

merely provisional— ' Lcs deux especes suivantes (J., murinum and A. ob-

liquwn) sont encoi-e plus douteuses, car il ne serait pas impossible qu' elles

appartinssent a de petits ruminans, et toutefois jusqu' a ce qu'on en

ait la preuve rigoureuse, on puit les laisser dans les Anoplotheriums, au
moins pour la nomenclature." Cuvier even regarded A. leiwrinum as a

provisional name only (Ossemens Fossiles, tome iii. p. 70). The incon-

venience alluded to lias been felt in the case of Mr. Pratt's fossil, from

VOL. I. Q
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Binstead (Geol. Trans., Series II. vol. iii. p. 451), which is the A. cer-

vinum of Professor Owen {idem, vol. vi. p, 45), admitted on all hands to

be prodigiously like a musk deer, while Anop. {Chal.) Sivalense and
the Chalicotheriiim Goldfussi press in the direction of rhinoceros.

Should the two separate cannon bones have proved constant in all the

species now ranked imder Anoplotherium and been limited, as Cuvier

imagined, to them, the character might have been better used to define

a group of genera than as the means of defining a genus. But we have

ascertained the singularly interesting fact that the united cannon bones

so eloquently handled by the illustrious Cuvier in the ' Discours Prelimi-

naire ' as invariably present in the ruminants are subject to exceptions,

and no longer ' as certain as any conclusion in physics or morals ;
' nor

a mark ' surer than all those of Zadig ' (Disc. Prelim, p. 49). We have
had an opportunity of examining the skeleton of the African Moschus
aquaticus (Ogilby) described from a living specimenhj Mr. Ogilby in the

Zoological ' Proceedings,' and we find that the metacarpals are distinct

along their whole length ! with the succentorial toes as much developed

as in a Peccary. The fore leg, from the carpus downwards, is indis-

tinguishable from that of a Peccary ! We had previously ascertained

the same structure in the foot of a fossil ruminant from the Sewalik

hills, but believe that the present is the first announcement of the fact

in regard to an existing form of this order (see antea, page 196). The
deviation from the ordinary ruminant type indicated by the foot is borne
out by a series of modifications in the head, bones of the extremity and
trunk, all tending in the direction of the Pachydermata. Inasmuch as

the Dorcatherium of Kaup breaks down the empirical distinction as to

the teeth between the Ruminantia and Pachydermata, so does the

Moschus aquaticus in regard to the feet.—[H. F. 1843.]
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XI. ON THE FOSSIL CAMEL OF THE SEWALIK
HILLS.'

BT HUGH FALCONER, JI.D., AND CAPTAIN P. T. CAUTLEY.

Amongst the most interesting- of the fossil remains of
Mammalia, which have been found in the Sewalik strata, the
Camel may, undoubtedly, take up a high position. Inde-
pendently of the speculations which the remains of this genus
would lead to, relatively to the form and features of the
country previously to their entombment, the circumstance of
the Camel having been up to this period a desideratum in

fossil zoology adds very considerably to the interest of the
present discovery.

The only^ remain which we find noted is in Cnvier's ' Osse-
men's Fossiles,' where a reference is made to the Wferycotherium
Sibericum of M. Bojanus, which Cuvier decides to be an un-
doubted species of Dromedary. This remain consists of three
teeth brought by a merchant from Siberia ; the place or
stratum in which it was found is unknown, and Cuvier's re-

mark—' Si les trois dents que M. Bojanus vient de publier
sont effectivement fossiles '—throws an uncertainty even on
its antiquity.

In the identification of the Sewalik fossil there can be no
doubt ; and although we should have preferred delaying this

paper until we had a perfect skull, we may, perhaps, be ex-
cused for entering upon the description, since the portions of
the skeleton we already possess, including parts of the skull,

are sufB.ciently marked to remove all doubts as to the animal
to which they belonged.

The Camel is placed in systematic arrangements at the

p. 507. Besides the Merycotherium,
Cuvier also notices in the same article

a fossil femur, of which he says ' qui

ressemble aussi beaucoup, dans ce qui

en reste, a celui d'un chameau.' A draw-
ing of the specimen, which was found
near Montpellier, was sent by M. Marcel
de Serre to Cuvier. Our information

does not extend later than the third

edition of the Ossemen Fossiles, in 1 825.

' Eeprinted from the

searches,' vol. xis. p. 115.

' Asiatic Re-
1836. Subse-

quently to the publication of this paper,

many additional remains of the Sewalik
camel, including the vertebrae and
the bones of the anterior and posterior

extremities, were figured in the 'Fauna
Antiq. Sivalensis' (Plates Ixxxvi. to xc),
to the description of which the reader

is referred.—L^^.]
^ Ossemens Fossiles, torn. v. part ii.

Q 2
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head of the Ruminantia. In common with the rest of the
family it has a compound stomach. Its molars have the form
characteristic of Ruminants, and its skeleton generally is

constructed on the same plan. But the skull differs very
materially in form from that of tbe horned Ruminants ; and
we see in the less complete anchylosis of the metacarpal and
metatarsal bones, and in the greater division of the carpus
and tarsus, an aj)proach to a higher family among the Mam-
malia. The anomalous character of the pseudo-canines, the
j)resence of incisors in the uj)per jaw, the thickness of skin

and horny soles of the feet, show a strong affinity with the
Pachydermata. This affinity is greatest with the Solidungula,

which the camels approach by their more divided carpus and
tarsus ; while the former approximate to the camels by their

soldered metacarpals and metatarsals.

In drawing a comparison between the skull of a Camel and
that of a horned Ruminant, the peculiarities of the former
are exhibited in the great width and massiveness of the cranial

portion, contrasted with that of the muzzle, which is slender;

the position of the orbit is more central, and its edges more
prominent, owing to the elongation of the cranium and to

the greater develoj)ment of the temporal fossa.

We cannot do better, however, than follow Cuvier in his

observations on the same subject, who, in drawing his com-
parison with the separate bones of the head, remarks— ' In
the true Camels the occipital crest is more elevated, and the
temporal fossse more hollowed than in the Lamas, this de-

velopment being nearly as great in the Camel as in the
Carnivora ; the oceij)ito-temporal suture is considerably in
front of this crest; the nasal bones are narrower at their

bases, and a much larger space intervenes between the small
membranous portion situated at the angle of the nasals and
the lachrymal bone, a very small portion of which is exposed,
and which does not even extend to the internal sub-orbital

foramen in the orbit.' These remarks are applicable to the
Ruminants generally, as well as to the Lamas, although the
passage from which we have made the quotation is intended
for the latter. We may add two other points in which a
marked difference exists between the skull of the Camel and
the horned Ruminants : first, in a greater depth of maxillary
bone, and a consequent elevation of the nasals ; second, in
the external nasal aperture being provided with three pairs
of bones, the nasals and intermaxillaries being separated

;

this intervening space is a general feature in the Camel,
although subject to great variations in extent. We have seen
sj)ecimens with the nasals and intermaxillaries separated by
a space oftwo inches, and others again with only one quarter
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of an inch of the maxillary bone appearing on the nasal

aperture. In the horned Ruminantia this peculiarity is only

observable in the Yak and Auroch.

We have considered the above observations applicable in

pointing out the differences that exist in the osteology of

the Camel's head and that of other Ruminants, previously to

entering upon the teeth ; as vrith these two points fully ex-

plained, the identification of our fossil is placed beyond all

doubt, and it will only remain then for ns to show the

differences which it exhibits.

It has been before noted that the anomalous character of

the teeth is one of the jioints connecting the Camel with a

higher family. The molars, however, are, as is normal in

Ruminants, in number twenty-four ; six on each side in the

upper, and the same in the lower jaw. The first molar, which,

from having the simple and pointed form of a canine tooth,

has by some naturalists been termed a second canine, is one

of the chief peculiarities of the Camel. It is situated at some
distance from the remaining molars, which, in number five,

are in a continuous series ; in the lower jaw the second molar,

or that which may be considered the first of the series, is de-

scribed by Cuvier as falling out at an eai-ly age ; and, not

being replaced, it leaves a series of four teeth only.

We have examined a number of sJculls of the common or

Arabian Camel, and have only found one example of the ex-

istence of this second molar in the lower jaw ; the series in

all other cases consisting of four, with a wide intervening

space between the first and third. That it is a part of the

true series is undoubted, from its existence in the specimen

above alluded to. It is exceedingly small and rudimentary.

Its position is central on the space between the first and
third of the whole series.

The skull in which we have observed this small and
deciduous tooth is from a fine specimen of the Camel pro-

I cured at Hissar. The animal to which it belonged was fuU-

]
grown, we should say somewhat passed the adult state,

(judging from the bones of the cranium being anchylosed, and

Ja consequent absence of sutures. There is a greater develop-

Iment of all the distinctive characters in this specimen, in

1depth of maxillaries, comparative dimensions of the cranial

[and facial portions, &c., arising from the superior growth to

[which the animal has attained, and from the superior class of

[animal from, which it was selected ; and the space occupied

jby the maxillary bone in the external nasal opening is also

{smaller than we have observed in any other specimen.

In the upper jaw the line of molars consists of one sharp

[pointed tooth similar to a canine, and situated at some dis-
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tance in front of the others, wMch are in a continuous series

;

the two first being single-barrelled, and the three last, or the

three true molars, double-barrelled.

In the lower jaw a sharp pointed tooth, corresponding with
that in the upper jaw, is situated in the same way ; and takes

the place of the first in the series. The intervening space

between this and the continuous line contains the second or

small deciduous molar. The remaining four teeth are placed
together, the first of these (or third of the whole series) con-

sisting of a similar cylinder, and the three permanent molars,

as is usual with the Kuminants, being double-barrelled with
the exception of the last, which is triple-barrelled. Finally,

as in the Sheep and Antelopes, the cyhnders are well defined,

and without any approach to accessory pillars.

There are two canines in the upper jaw, as we find in

another section of the Euminantia.
The presence of incisive teeth in the uj)per jaw is peculiar

to the Camel as a ruminant. Of these teeth there are two,
corresj)onding in position to the outer incisors, and similar in

form to the canines. In taking a lateral view of the skull

this similarity of form in the incisor, canine, and first molar,
gives the appearance of three canines in the upper jaw.

In the lower jaw there are, as is normal in the family,

eight incisors, differing in form from those of other genera

—

the outer ones taking the simple and pointed form as

described above, and the six intermediate ones being more
regular in proportions than is usual in Ruminants, and
having on each side a nick or hollow on the grinding sui'face.

The teeth of the Camel, then, are as follows :

—

Upper Jaxv.—2 Incisors.

2 Canines.

12 Molars, two of which are pointed and have
been termed second canines.

Lower Jaw.—8 Incisors, two of which are pointed.

12 Molars, two of which are pointed, and two
deciduous at an early age.

The chief peculiarities of the skull are

—

1. Narrowness of muzzle.

2. Advanced position and prominence of orbits.

3. Elevation of sagittal and occipital crests and develop-
ment of temporal fossse.

4. Narrovraess of nasal bones at the posterior extremity.
5. Extreme depth of maxillary bone, producing an arched

appearance in the nose of the animal.
6. Form of sj)henoid and basillary portion.

7. Number of bones on the external nasal aperture.



CAMEL. 231

This summary brings vis at once to tte comparison of our

fossil species with the existing Camelidce.

In pursuance of the rule that we have proposed to foUow
in naming the new species so as to ally them at once to the

mountain series, whence their remains have been obtained,

we propose calling the largest, and that nearly approaching
the Indian species, Camelus Sivalensis ; for the second or a

smaller species, the description of which we shall enter upon
more fully hereafter, and which may perhaps have been more
closely allied to the Lama, we propose the name of Camelus
antiquus. '

Camelus Sivalensis.

Of the Camelus Sivalensis we draw our description from the

remains both of the skull and of the bony structure of the

animal generally. We have at present only portions of the

skull to guide us. The remains of the lower jaw, however,

are perfect, including the coronoid processes. The arti-

culating ends of bones are in sufficient abundance, and in a
sufficient state of preservation to enable us to form a very

tolerable idea of the size and height to which the animal
must have attained.

To commence with a comparison between the fossil skull

and that of the Dromedary or Common Camel in use in the
Bengal Provinces. From the imperfection of our fossil

fragments, and the sutures not being distinctly traceable in

most cases, we must be satisfied with a view limited more to

the general character than to the detailed boundaries of the

bones
;

yet it is fortunate, that in some cases where these

boundaries are especially required as a distinctive character,

as in the naso-frontal and naso-maxillary suture, our frag-

ments, imperfect as they are, have been provided with them.
The form of the skull, position of sutures (as far as our

fossil fra,gments exhibit), and the teeth, both in number and
character, very closely resemble the existing species above
referred to. We draw our comparison from a fragment con-
sisting of the posterior portion of the nasals and maxillary

bones, with the frontal to the posterior border of the orbits.

This fragment would alone establish the genuine positionofthe
animal, and in the absence of a perfect skull we could not have
possessed a specimen more applicable to our present purpose.
This fragment, in fact, contains three of the most prominent
points in which the Camel differs from all other Ruminants.
Here we have the contrasted breadth of the frontal and facial

bones, the extreme narrowness of the posterior extremity of

' Only one species of Camel, C. Siva- I
' Fauna Aatiqua Sivalensis.'^[ED.]

lensis, was subsequently figured in the
|



232 FAUNA ANTIQUA SIVALENSIS.

the nasals, and the great distance between that point and the
anterior border of the orbit, distmctly shown. In the fossil

there is a strong resemblance in aU these poiats to the species

now existing ; the sweUmg of the frontal is as highly de-
veloped, and the deep supercihary notch as well defined.

The narrowness of the nasal bones on their approach to the
frontals is well marked, as also that space occupied by the
membranous portion in rear of the nasal bones ; and the
superciliary foramina correspond in size and position, being
placed as remote from the orbit as in the living animal. In
viewing this fragment laterally we observe that the orbit has
an excess of length on its antero-posterior diameter, the orbit

of the existing Camel being either a perfect circle, or having
the excess of length in its vertical dimension (Plate XVIII.
fig. 1, or F.A.S. PL LXXXVI. 4 a). The mutUated state of
this fragment (see fig. 4, PI. LXXXYI., P.A.S., giving an
upper representation of the fossil) does not admit of remark
or comparison further than that the animal to which it

belonged was far advanced in age, and had arrived at that
period and state of dentition when the obliteration of the
crescentic hues was complete, and when the grinding surface

consisted of ivory with an imperfect margin of enamel. The
second or thu'd false molars, or those with a smgle cylinder,

are here in position ; exhibituag a remarkable afiinity to those
in the existing Camel both in form and in the contrasted
obliquity of wear (to front and rear respectively in the first and
secondteeth), which is such a peculiarfeature in the old animal.

Fig. 2 of Plate XVIII. (or F.A.S. Plate LXXXVI. fig. 3) is

a representation of another fragment ; both jaws being locked
together, but the anterior and posterior extremities, with the
upper surface of the skuU, wanting. The animal from which
this remain originated was young—its ultimate permanent
tooth not completely developed, and the third milk molar
still in position. The general character is that of the present
Camel, the form of maxillaries, thickness of lower jaw and
external appearance of teeth, corresj)onding as closely as two
skulls of one species would do in the animal now existing.
The position of the sub- orbital foramen, however, is rather
higher up on the maxillary, and the diminution in depth or
taperiag of the lower jaw is not so considerable as we observe
to be the case in the existing Camel.

Figs. 3 and 4 of Plate XVIII. (or F.A.S. PI. LXXXVI.
figs. 6 and 6 a) give us a still further insight into the form
of the head of the fossU Camel. The lower jaw (with the
exception of the upper portion of the ascending branches
including the condyle and coronoid processes) is quite perfect

;

and the lines of molars of the upper jaw are also in position.





DESCEIPTION OF PLATE XVIII.

Camelus Sivalensis.

Fiu;. 1 . Lateral view of cranium of Camelus Sivalensis, one-fourth of tlie

natural size. The specimen is in the British Museum, and is

copied from a drawing, by Mr. Bone, in the Fauna Antiqua Siva-

lensis. Plate LXXXVL, fig. 4 a. (See pages 232 & 533.)

Fig. 2. Is of another specimen in the British Museum, showing both

jaws of Camelus Sivalensis locked together, and one-fourth of

the natural size. The figure is copied from Plate LXXXVI.,

fig. 3, of the F. A. S. (See pages 232 & 532.)

Figs. 3 and 4. Are horizontal and profile views of the lower jaw of

Camelus Sivalensis, one-fourth of the natural size, and copied

from figs. 5 and 5 a of Plate LXXXVI. of the F. A. S. This

specimen is also in the British Museum. (See pages 232 &
533.)

Fig. 5. Fragment of upper jaw of Camelus Sivalensis, containing the

second and third true molars, three-eightlis of the natural size.

In the British Museum. Copied from Plate LXXXVIL, fig. 3,

of the F. A. S. (See pages 234 & 533.)
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I

Here we may express a regret as to the want of careful super-

intendence in excavating- and removing these fossils from the

stratum. It is possible, in the present case, that the whole
of the upper portion of this specimen might have been
obtained had proper care been taken in removing the cir-

cumjacent matrix. It will be seen that the upper portion

has been as it were cut off on a line with the alveoli of the

upper molars, leaving not only them but also the upper
canines in position.

Fig. 5
' represents the lower jaw of the existing Camel, and

placed in juxta-position with the fossil will convey a tolerable

idea of the form and character of both. The measurements
of the lower jaws are amiexed.

Dimensions, Lower Jaw
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advanced, as to prevent tlie posterior cylinder of the tooth, in

the lower jaw from undergoing any change, the front and fore-

most cylinder only of this penultimate tooth having undergone
this singular alteration and arrived at this diseased form.

In referrmg to the table of measurements above given, the

excess in size of the fossil is the most prominent feature, but
the relative dimensions of the diJSerent parts, with one excep-
tion, bear a close affinity to those of the existing Camel. In
the jaw of the latter there appears to be a greater dej^th at

the alveolus of the ultimate molar at the commencement of

the ascendingbranch,which may possibly result in some degree
from age and the more perfect development of the teeth ; but
in other respects the resemblance is striking. The excej)tion

to which we refer is in the second measurement, showing the

breadth between the rami, or ascending branches to the rear,

a difference of some importance, as it involves in the structure

of the cranial portion of the skull an increase of width, and a
greater distance between the articulating or glenoid surfaces

for the condyles of the lower jaw. We are borne out in the

correctness of this inference, by the remains of our second
species of Camel, which fortunately is very perfect in the

cranium, and where the breadth and form of this region in

comparison with that of the existing Camel are very different.

To this, however, we shall refer in its proper place, satisfying

oiu'selves with the conclusion that the Camelus Sivalensis and
the Camelus antiquus corresponded in this respect, and that the

former differed from the existing Camel in the form and excess

of width of the cranium. In comparing the teeth of the fossil

represented in Plate XVIII. figs. 3, 4, and 5, with those of the

Camelus dromedarius we observe no difference, excepting that

which may have arisen from their difference in age. That of the

fossil must have been considerable, as may be observed in the

wear and flattened surface of the fourth or pointed incisor.

The intermediate incisive teeth have been slightly disarranged

in the matrix ; and it will be observed in the drawing that

one of these teeth has been displaced, and is now situated

above, embedded in the rock. The grinding surfaces of all

the incisors are much worn, and all marks of the lateral nick

completely obliterated. On the opposite side to that repre-

sented in the plate, the canine tooth of the upper jaw is

situated in position with its point downwards, embedded in

the mass of matrix, which, it may be observed, reposes on
the anterior parts of the fossil. This canine is much worn
both on the point and on the anterior side ; and its resem-

blance to that of the Camel of the present day is sufficiently

close to make any further comparison unnecessary.

Figs. 6 and 6 a (PI. LXXXVII. F.A.S.) are portions of the
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lower jaw of the skull, a fragment of which is represented

in fig. 1 of Plate XVIII. The mass from which these re-

mains were recovered was carefully broken up by ourselves,

and the broken pieces united afterwards. A great portion

of the cranium appears to have been disintegrated and so

mixed up with the matrix as to make all attempts at a
separation ineffectual. The anterior part of the lower jaw
has suffered in this way, but the extreme good fortune of

rescuing that portion represented in the figures above
alluded to, consisting of the rami of both the right and
left side, with the condyles and coronoid processes entire, is

ample compensation for the loss, more especially as the inci-

sive extremity was already in our possession, and we were
only in want of the articulating and coronoid processes to

complete the jaw. The difference in form of the fossil will

be observed on a reference to fig. 5,^ which is a representa-

tion of the lower jaw of the existing Camel. In giving the

measurements, we place in juxta-position those of the Hissar

and Suharanpoor Camels before referred to.
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rises at nearly a right angle from the line of jaw; it has con-

siderable breadth on its antero-posterior dimension, and its

coronoid process is short, straight, and massive. In the fossil

Camel the ascending branch is as oblique as in the Ox ; it has

no excess of breadth on its antero-posterior dimension, and
its coronoid process is long, slightly ciirved back, and slender.

Here are points of difference sufficiently striking, but there is

a still further difference in the form of the condyle, that of

the fossil having a much longer transverse diameter than in

the existing Camel ; its proportions are much more slender,

and the depression on its upper margin much deeper. We
may remark, however, that the slenderness of the fossil con-

dyle is only comj)arative with reference to that of the same
geims now existing, and that it bears no resemblance whatever
to the condyle of either the Buffalo, Ox, or other Ruminants.

The condyles of the two former ai'e much slighter, and the

upper articulating surface much narrower than in the Camel.

On the peculiarity of form above described as appertaining

to the ramus of the lower jaw, we are naturally struck by the

close resemblance it bears to that of the horned Ruminants,
and its marked variation from the same bone belonging to the

Camel of the present day ; and we should be inclined to refer to

the extreme length of the coronoid process as a point tending,

in all probability, to unravel the mystery, were we not struck

with the discrepancies that appear even amongst animals of

the same species, in the length and dimensions of this process.

The length and breadth of the coronoid process appear to

be distinguishing features in all animals where there is a

great depth of the temporal fossa, and great elevation of the

zygomatic arch ; and also in those animals possessing the

power of great lateral motion of the condyle in the glenoid

cavity. Amongst the former may be included all the Carni-

vora and predatory animals ; amongst the latter, the Rumi-
nantia, to which only we shall at present refer, although

there appears to be considerable obscurity as to the changes
that modification of form of this process entails upon the

j)hysical economy of the animal.

The CcifriclcB, including Antelopes, appear to have the

coronoid process more developed than the Bos ; the Bos more
than the Camel. We observe that this process in the common
Goat, G. Mrcus, is long and broad, and in the A. Chikarra

long but narrow ; in the A. tetracornis it is short. In two
specimens of the male and the female of the ISTylGhau {A.pida,

Pallas), we observe that the female has an exceedingly long

coronoid process, much curved to the rear ; whereas that of

the male is short, straight, and pointed. We could give

additional instances, were it necessary, for a want of any rule
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of uniformity ; in fact, the inferences of the value of this

process in establishing any peculiarity in the' organization of

the masticatory faculties, appear to us, as we before noted, to

be clothed in considerable obscurity.

With these remarks on the osteology of the head, we will

—after the following table, showing the comparative sizes of

the ultimate tooth in the upper jaw of a number of fossils,

compared with that of the Camel now existing—proceed to

the rest of the bony structure, which, from the strong resem-
blance that exists between the fossil and modern types, wiU
occupy but a small space.

Gomparatwe Dimensions of the Ultimate or Tldrd Perm,anent Molar
{see Plate XVIII. fig. 5) in the ujjper jaiv of the Fossil and of the

existing Camel.

Dimensions
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The carpal bones are equally correspondent in form and
number—the small bone in rear of the os magnum and con-
nected bone having the same marked and spherical-headed
articulation with the scaphoid.

We now come to the metacarpal bone, of which we have a
very perfect specimen attached to the end of the radius and
ulna by the intermediate carpal bones. We see no difference
in form, and no peculiarity requiring remark. We derive
data, however, from this, for establishing the comparative
size to which the Sewalik Camel arrived. Our dimensions are
placed in juxta-position with those of a full-grown and
common-sized Camel of the present day :



CAMEL. 239

which this comparison has been derived are not either so

perfect or so numerous as we could have wished, they are

stUl sufficiently so for every purpose of comparison ; and in

some cases we have been even struck with the remarkable
perfection of the fossil, considering its soft and, in many
cases, imperfectly indurated quality, added to the intimate

combination with, as well as adhesion to, the matrix, which
consists of a light-coloured clay with a small admixture of

sand.

In recapitulation of our above remarks, therefore, we will

note that, independent of the peculiarities described as

existing in the cranium of the Camelus Sivalensis, upon which
pecuharities we rest its specific character, there must have
been others in its external form. These differences, how-
ever, could not have extended far ; its general character must
have borne a close affinity to that of the same animal of the

present day ; and although we have proofs of its size having
exceeded ovir existing Camel in a proportion equalling at least

one-seventh of its height, we are unfortunately ignorant of

the efi'ects that domestication may have caused in the

deterioration or otherwise of the Camelus dromedarius,

especially in a country and amongst a race of people who
pay little attention to its improvement, so long as the natural

increase is sufficient to supply their wants and add to their

comfort. The Camelus dromedarius, from which our com-
parison has been drawn, must not be confounded with the
Camelus Bactrianus, or Camel used by the Arabs.

For the Camel in all its perfection we must seek the shores

of the Caspian, to the hordes and wandering tribes who from
generation to generation have looked upon this animal as

the only means by which they (iould exist—as the only means
by which communication could be maintained over oceans of

sand and miles of desert. If any care be given to the breed
of the Camel in its domestic state, we should expect to find it

in this quarter ; but among the people of India, who use the

animal merely as a beast of burthen, and carry on the breed
much in the same way as they do with their other domesti-

cated animals, we have no reason to expect any improvement.
In the Government stud we have no doubt that all feasible

means are exerted to improve the breed, or at least to prevent
deterioration, by maintaining a stock from the largest and
finest grown animals. It will be noted that one of the skulls

referred to in this paper is from the stud, and the person to

whom we are indebted for its use as a means of comparison
described it as having belonged to a very large male Camel

;

but here, also, we see no great difference in size, although
there are differences in the greater development of the bones
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of the head and face. The constant influx of Camels in the
whole sweep of the Indus and its branches, from Ludiana to
ShikarjDur, or even to the Indian Ocean, most undoubtedly
keei^s up the supply, but does not add anjrfching to the
improvement of the species. Indeed, we are inclined to con-
sider that the Camel has deteriorated in size from that to
which it attained in its wild and natural character; and
should our inference be correct, the dimensions obtained
from the comparative measurement of the bones of our fossil

species may lead to a very tolerable idea of the size to which
the Camel reached, when unshackled by the trammels of
man, and leading its existence in the wilds of its own native
region.

We regret our inability, from want of specimens, of adding
to this comparative statement the dimensions and peculiarities

of form of the Bactrian or true Camel with two humps,
Camelus Badriamis of authors. The Gamelus dromedarius, or
the Dromedary with one hump, is the animal from which we
have drawn our description. In Stark's ' Natural History '

the former is stated to be the longer of the two ; Gamelus
Bactrianus being described as ' about 10 feet long,' and
Camelus dromedarius as ' nearly 8 feet long.' We are not
aware of the limits upon which the above measurements are
drawn ; but in taking those of a perfect vertebral column,
from the atlas to the last caudal vertebra of the common-
sized Camelus dromedarius, we obtain a measurement of

9 feet 10 inches. Including the head, the total length of the
Camelus dromedarius is 11 feet 4 inches ; and this must be
considered as under the full measurement, from the absence
of inter-vertebral cartilages, which connect the vertebrae in

the living animal. Stark's specific character evidently leaves

an impression of a superiority of size in the Camelus Bactri-

a7ius. We learn from Elphinstone, in his ' History of Caubul,'
that the height of the latter animal is considerably less ; that
it is shorter and stouter ; well adapted for rocky and hilly

countries ; and, from its shortness of limb, less liable to

accident than its tall and slenderly-formed congener.
On the Camels in Afghanistan, the author above-mentioned

remarks :
' The Dromedary is found in all the plain country,

but most in sandy and dry parts ; this is the tall long-legged
animal common in India. The Bactrian Camel (which I
understand is called Uzhree in Toorkee) is much more rare,

and I believe is brought from the Kuzzauk country, beyond
the Jaxartes. He is lower by a third at least than the
other, is ver)^ stout, and covered with shaggy black hair,

and has two distinct humps, instead of the one hump as

the Dromedary. The Boghdi Camel, in the south-west of
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Khorasan, is shaped like the last mentioned, but is as tall as

the Dromedary. Even this last varies, the Dromedaries of

Khorasan being lower and stouter than those of India.''

Again :
' Many Dromedaries are bred here, or at least by the

tribes whose residence is partly in Damaun. They are much
darker in colour than the common Camel, have shorter and
stronger limbs, and are far better calculated for work among
hills.'

2

It would appear from Eljphinstone's remarks that there are

three species of Camel

:

1st. That which has obtained the specific denomination of

Camelus dromedarius ; tall, slender, with one humj), and
common to India.

2nd. Camelus Baetrianus, or the Bactrian Camel, which is

one-third less in height than the former one, stout, covered

with black hair, and with two distinct humps.
8rd. The Boghdi Camel, resembling in shape the Bactrian,

but with the height of the Dromedary or Camelus dromedarius.

The Khorasan Dromedary may be considered as a variety

of the first species, or Camelus dromedarius, with less height
but stouter proportions.

In Grilfith's ' Translation of the Regne Animal,' notice is

drawn to a third species, distinct from the Bactrian and
Arabian Camels, in the possession of Ruguere ; of this third

species, however, the characters are not given. Hamilton
Smith, in Grifiith's ' Cuvier,'^ divides the genus into the two
sjDecies, Baetrianus and Dromedarius, considering these as

the parent stocks from which a number of breeds and
varieties have sprung, ' all nevertheless depending on the

very trivial distinctions of colour, size, and form ;
' but the

specific characters of these parent stocks differ very materially

from those derived from Elphinstone's work before alluded

to, most especially with reference to the Cam,elus Baetrianus,

described by that author as one-third lower in height than
the Arabian Camel. Hamilton Smith ^ says, in describing the

Camelus Baetrianus :
' His height may be considered superior

to the Arabian, and the bulk of his body more considerable.

The large breed of this species attains seven feet and a half

from the top of the hunches to the ground, the legs are pro-

portionately short, and the body long.' The height of the

Arabian Camel, according to the same authority, does not

exceed seven feet. ' Those of Turkey are the strongest and
the best suited for burthen ; those of Arabia and Barbary
the lightest ; and those of India, where there are breeds for

' Elphinstone's ' Caubul,' second edit.

1819, vol. i. p. 280.
2 3id. vol. ii.p.72.

VOL. I. R

^ Synopsis Mammalia, vol. v. p. 298.
•• Vol. iv. p. 48.
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both purposes constantly supplied by fresb importations from

the north-west, are probably inferior in their class to those

more in the vicinity of their original climate.'

We have been desirous of ascertaining the excess of height

to which the existing Camel arrives, to form a correct

opinion of the proportionate size of our fossil species ; and

for this purpose have consulted those authorities from whom
it was most likely to draw accurate information. The accounts

are sufficiently conflicting ; but that of Griffith, as an authority

on a point of natural history, may be considered as the best

and the most properly to be depended upon. Assuming,

therefore, that the comparative heights and proportions of

the Cam.elus Badrianus and Gamelus dromedarius, as shown

by Griffith, are the true ones, and that the latter is of a

smaller size than the Bactrian Camel, we are still borne out

in our conclusions with regard to the excess of dimensions of

the fossil or Gamelus Sivcdensis, and that this excess applies

generally towards all the species of Camel now existing.

NoKTHEEN Doab: Jidy 15, 1836.

APPENDIX TO MEMOIE ON CAMEL.

I.

—

On the Fossil Remains of Camelid^ of the Sewaliks. By
Capt. p. T. Cautley.i

' But the most interesting discovery was that of a camel, of which

the skull and jaw were found. It is to be observed that no decisive

proof of any of the CavieUda?—either Camel, Dromedary, or Lama—had

ever been hitherto tbund among fossil bones, although Cuvier had

proved certain teeth brought from Siberia to be undoubtedly of this

family, if they were really fossil, which he doubted. This discovery in

India was therefore extremely interesting, as supplying a wanting

genus. But for this very reasoia, it became the more necessary to

authenticate the position of this supposed camel's remains the more

clearly, especially as there were abundance of existing camels in the

country, which there could not be in Siberia. The Indian account is

somewhat deficient in this resj^ect, leaving us in doubt whether the

bones, admitted to bear a very close resemblance to the living species,

were found in a stratum, or loose and detached.'

—

Dissertations on

Subjects of Science connected iviih JSlatural Theology. By Henry Lord
Brougham, F.R.S., &c. Vol. ii. pp. 213-14. 1839.

It is only within the last few months that the most interesting

volumes from which the above is an extract have reached this remote

part of India. Long as the extract is, however, its introduction may
be permitted, as aflfording us the opportunity of removing all doubts of

the existence of the camel among the Fossil Fauna of the Sewalika, by

' Eeprinted from the ' Journ. As. Soc.,' vol. ix. p. 620. 1840.
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a few supplementary remarks, which a re-perusal of the original paper

published in the ' Transactions of the Asiatic Society of Bengal,' with

reference to the paragraph above quoted, renders necessary.

To those who have interested themselves in the discovery of the

fossil remains, which has been made in the Sewaliks, it need hardly be

necessary to alliKle to the two very distinct states in which the mine-

ralization has taken place : that in which the fossil is impregnated

more or less with iron in the form of a hydrate, and that where the cal-

careous elements of the bone are nearly or entirely unaltered, and the

medullary hollows filled with matrix ; the former universally existing

in those remains extracted from the sandstone rock, the latter, from the

subordinate beds or substrata, either consisting of clay, or of an admix-

ture of cla3% sand, and shingle. The difference in external appearance

is remarkable, the sandstone fossil being to a common observer an

organic siibstance converted into stone, whereas that which is found in

the clay strata not only conveys an idea of a lesser antiquity, but looks

like a substance merely in a progressive state of petrifaction.

As the beds of clay, &c., are inferior in position to the extensive

sandstone strata, the palm of antiquity rests with the fossils of the clay
;

these very imperfect and half-fossilized looking remains being evidently

of older date than those of the sandstone.

With very few exceptions, the only remains that have been dis-

covered, scattered on the face of the mountains or in the ravines and

water-courses which drain them, are those from the sandstone strata.

Those from the lower beds appear to be of a quality too little indurated

to withstand the effects of weather and exposure. The greater pro-

portion of the latter, amongst which are some of our most interesting

genera, viz. Simla, Anoplotheria, Camelidse, &c., were exhumed—re-

moved out of the parent strata in which they were originally embedded.

The remains of Ruminants and Rhinoceroses brovight to light in this way
were singularly striking : numeroiis ci'aniaof both families—inmany cases

not having shed their milk-teeth—being found closely and compactly

embedded together, the stratum of rock being a perfect Golgotha, not

of the skeletons of old and worn-oiit animals, but of those that were cut

off when young or in the prime of their existence.

In the osteology of the camel there are certain distinctive marks

which at once separate it from the true Ruminantia, laying aside the

peculiarities of the cervical vertebrae, in the absence of perforations

for the vertebral arteries in their transverse processes, which, with the

atlas excepted, is universal in the family, and separates it not only fi-om

the Ruminants, but from all other existing Mammalia. There are two

very simple points of difference which can never be mistaken by the

most careless observer, the first being the want of anchylosis in the

lower extremities of the metatarsal and metacarpal bones, that of the

camel exhibiting itself in a cleft or separation of the two bones to a

distance of two or three inches from the articulating surface, whilst the

same bones of the Ruminants are perfectly undivided ; and, secondly,

the marked distinction existing in the carpal bones of the camel, in

the separation of the scaphoid and cuboid, these two bones being joined

together in the true Ruminantia.

Of these metatarsal and metacarpal bones, we have forwarded speci-

kmens
both to the British Museum and to the Geological Society of

I
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London, extracted from the lower beds of the Sewalik strata, as well as

from the sandstone rock. Numerous other specimens of the same
tamily have also been sent to England, the more perfect remains of

crania being still in our possession, although ultimately intended for

the British Museum.
The most valuable remains of Camelidce which have as yet been dis-

covered in these hills, and which were figured in the 'Transactions of

the Bengal Asiatic Society,' were dug out in 7ny presence. The stratum

in which they were found consisted of a sandy clay, inclined at an

angle to the horizon of about 20°
; the position being about half a mile

north-east of the village of Moginund, which lies at the foot of the

range, and the elevation about 400 or 500 feet above that village.

These fossils wei'e removed by a working party over whom I was
standing, and taken to my camp immediately afterwards. There can

be no demurrer on their being fossil remains, for even had they not

been exhumed before me, their state of fossilization is a proof of their

not having belonged to the existing family ; and the position in which

I found them was such that, laying aside their being a part of an in-

clined stratum of rock, no camel of the present day, at least, could

have reached such an awkward locality, the excavation having taken

place at the head of a deep ravine, terminating in a slip, in a wild pre-

cipitous region, far away from the habitation of man, and far removed
from even the grazing ground of village cattle.

In the paper above referred to, certain specific differences are noted

between the fossil and existing camel, which, a foiiiori, establish the

discovery of the animal in the former state. As tliese appear to have

been overlooked by Lord Brougham, I will, in referring your readers

to the memoir in question, note that the most remarkable points of

dissimilitude were in that portion of the cranium connected with the

lower jaw, the breadth between the articulating or glenoid surfaces

for the condyles of the latter being much greater than that in the

animal now existing—a peculiarity not confined to one solitary spe-

cimen, but common to others, amongst which was a very perfect

cranium of a second species, for which we proposed the name of C.

antiqims, procured from the sandstone strata. With the marked dif-

ference above alluded to, it was natural to expect some modification in

form to the condyles and rami of the lower jaw. In this we were not

disappointed. The obliquity of the ascending branches similar to that

of the ox, their form, and the excess of transverse diameter of the con-

dyle, were points of great difference between the fossil and living

animal, and in total corresjDondence with the joeculiarities of the cranium.

It will be observed that the difference of structure in the skull is by no
ineans of trifling importance, and, as far as the subject of this paper is

concerned, is evidence that the bones found by us could never have
been the remains of the animals now existing in India.

^

That the camel lived at the same time with the Sivatherium, Anoplo-
therium, Simla, Hippopotamus, Khinocei'os, and with the very proto-

type of the Crocodiles and Garials now abounding in the great rivers

' At the lower extremity of the meta-

tarsals and metacarpals the cleft appears

to be somewhat less in the fossil than

in the existing camel ; in the latter the

separation of the points of articulation

is somewhat greater, a remark drawn
from an inspection of a gi-eat number of

fossil remains of this part of the animal.
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and estuaries of modern India, there can be no doubt, as far as the re-
searches in the Sewalik hills have exhibited proofs.

As a fossil discovery, the camel is of great interest. Its position
with regard to the Pachydermata and Euminants is a link of a now-
broken chain. The Sivatherium was one, and Mr. Owen's Macrau-
chenia was another, to explain the mystery and add two links to a
broken series. That future discovery will tend still further to prove
the wisdom of design is an inference borne out by every succeeding
step in palfeontological research.

Whether the camel has existed in an originally wild state in any
period within the historical era, is a question that has been argued at
considerable length. The animal in a state of domestication is spoken
of during the early period of the Scriptural writings, and by subsequent
authors at all periods of history. It is mentioned by Strabo and Dio-
dorus Siculus as having been found in a wild state in Arabia about
the commencement of the Christian era.

Pallas, who argues on the evidence of the Tartars, that the wild camel
is found in Central Asia, is met by Cuvier in the well-known fact of
the Calmucks being in the habit of giving liberty to all sorts of animals
on religious jarinciples. The natives of Hindostan, who act in the same
way, and are guided by similar motives, have, in their affection for the
cow and ox, given rise to a race of Avild cattle perfectly distinct from
those of the forest. In the districts of Akbarpoor and Dostpoor, in the
province of Oude, large herds of black oxen are or were to be found,
in the wild and uncultivated tracts—a fact to which I can bear testi-

mony from my own personal observation, having, iu 1821, come in
contact with a very large herd of these beasts, of which we were only
fortunate enough to kill one, their excessive shyness and wildness
preventing us from a near approach at any second opportunity. The
wild horses of Southern America are another proof of the tendency of
animals to congregate in herds, and assume the character of originally
wild animals, although, properly, the offspring of domesticated cattle
set at liberty. The proof, however, after all, is merely in the possi-
biUty of domesticated animals being able to return again to a state of
nature, and assume the functions of their primitive designation.
The object of this paper is merely to establish the fact of the camel

haying been found in a fossil state in the Sewalik hills, the identifi-

cation being more complete, perhaps, than that of any other of the
numerous genera and species which these hills have made us ac-
quainted with. Judging firom the number of the remains of this
family in oiu- collections, the camel could not have existed in great
abundance, and their proportion to the true Euminants must have been
comparatively small.

NOETHBEN DoAB : 8cpt. 8, 1840.

II-

—

Description by De. Falconer of Fossil Eemains of Camel in
Museum of Asiatic Society of Bengal.

From Sewalik Hills.

No. 595. Camelus Sivalensis.—Fragment of 7th cervical vertebra,

comprising the body, with the superior transverse processes attached

;
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the oblique processes and neural arcli broken off. Both articular sur-

faces shown ; the inferior not completely synostosed, showingthe animal to

have been adult, but not aged. The body, inferiorly, is more curved than
in the corresponding bone of the dromedary, and the median ridge less

prominent. Also, the length of the body, posteriorly, from the offset of

the transverse process to the border of the articulating cup, is conside-

rably longer than in the dromedary. The upper articulating head is

more globular, and the body proportionally narrower and longer.

Length of body ....... 6"5 inches.

Width of ditto behind the transverse process . . 3'3 ,,

The two articulating costal surfaces are seen. Nothing shown as to

the course of the vertebral foramen. From Moginund deposit.

No. 596. Camelus Sivalensis.—Lower jaw, fragment of right side,

containing three well-worn molars in situ, a good deal covered with
matrix. Horizontal ramus broken off on a line with the teeth in front

and behind. From Sewalik hills.

No. 624. Camelus {?)—Upper end of right metacarpal with a wide
articulating head suddenly contracting into the shaft. Section of shaft

neai-ly triangular. From Moginund deposit.

No. 755. Camelus Sivalensis.—Fragment of lower jaw, right side,

containing a single molar ; this being the only specimen, besides

No. 596 in the collection. From Moginund clay.
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XII. SIVA.THEEIUM GIGANTEUM.

A New Fossil Euminant Genus, prom the Valley op

MURKUNDA, IN THE SeWALIK BrANCH OP THE SUB-

HlMALATAN MOUNTAINS.'

BY HUGH FALCONER, M.D., AND CAPTAIN P. T. CAUTLEY.

The fossil wliicL. we are about to describe forms a new ac-

cession to extinct zoology. This circumstance alone would

give much interest to it. But, in addition, the large size sur-

passing the rhinoceros, the family of mammalia to which it

belongs, and the forms of structure which it exhibits, render

the Sivatherium one of the most remarkable of the past

tenants of the globe that have hitherto been detected in the

more recent strata.

Of the numerous fossil mammiferous genera discovered

and established b}^ Cuvier, all were confined to the Pachy-

dermata. The species belonging to other families have all

their living representatives on the earth. Among the rumi-

nantia, no remarkable deviation from existing types has

hitherto been discovered, the fossil being closely allied to

living species. The isolated position, however, of the giraffe

and the CamelidoB made it probable that certain genera have

become extinct which formed the connecting links between

them and the other genera of the family, and further be-

tween the Euminantia and the Pachydermata. In the Siva-

therium^ we have a ruminant of this description connecting

' This memoir is reprinted from the

' Asiatic Researches,' vol. xix. p. 1. 1836.

Different views of the cranium of the

Sivatherium are given in the two last

published plates of the ' Fauna Antiqua

Brjpiov, hellita. The Sewcdik or Sub-

Himalayan range of hills is considered

in the Hindoo mythology as the Lntiah

or edge of the roof of Siva's dwelling in

the Himalayah, and hence they are called

Sivalensis ' (xci. and xcii). Four other : the Sim-cda, or Sih-ala, which by an easy

plates, not published, illustrate the

remaining parts of the skeleton. The
bones of the cranium, including the

lower jaw, are also figured by Royle in

his ' Illustrations of the Botany of the

Himalayahs,' vol. ii. Plate vi.—[Ed.]
2 We have named the fossil Sivathe-

rium, from Siva, the Hindoo god, and

transition of sound became tlie Seu'ctlik

of the English. The fossil has been dis-

covered in a tract which may be included

in the Scwalik range, and we have given

the name of Sivatherium to it, to com-

memorate tliis remarkable formation

so rich in new animals. Another deri-

vation of the name of the liills, as ex-
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the family witli the Pachydermata, and at the same time
so marked by individual peculiarities as to be without an
analogue in its order.

The fossil remain of the Sivatheritim, from which our
description is taken, is a remarkably perfect head. When
discovered it was fortunately so completely enveloped by a
mass of stone, that although it had long been exposed to be
acted upon as a boulder in a water-course, all the more im-
portant parts of structure had been preserved. The block
might have been passed over, but for an edging of the teeth
in relief from it, which gave promise of something additional
concealed. After much labour, the hard crystalline covering
of stone was so successfully removed that the huge head
now stands out with a couple of horns between the orbits,

broken only near their tips, and the nasal bones projected in
a free arch, high above the chaffron. All the molars on both
sides of the jaw are present and singularly perfect. The
only mutilation is at the vertex of the cranium, where the
plain of the occipital meets that of the brow, and at the
muzzle, which is truncated a little way in front of the first

molar. The only parts which are still concealed are a por-
tion of the occipital, the zygomatic fossse on both sides, and
the base of the cranium over the sphenoid bone.

The form of the head is so singular and grotesque that the
first glance at it strikes one with surprise. The prominent
features are :—first, the great size approaching that of the
elephant; second, the immense development and width of
the cranium behind the orbits; third, the two divergent
osseous cores for horns starting out from the brow between
the orbits ; fourth, the form and direction of the nasal bones,
rising with great prominence out of the chaffron, and over-
hanging the external nostrils in a pointed arch; fifth, the
great massiveness, width, and shortness of the face forward
from the orbits ; sixth, the great angle at which the grind-
ing plane of the molars deviates upwards fi-om that of the
base of the skull.

Viewed in profile, the form and direction of the horns and

plainedby the Mahant, or high priest at ' also called Gangaja, gaja being, in
Beyra, is as follows :

—

l Hindoo, an elephant. That portion east-
SewaliJc, a corrnption of Siva-wcihi, a ' ward from Diidhli, or between that vil-

name given to the tract of mountains
between the Jimina and Gimges, from
having been the residence of Iswara
Siva and his son Ganes, who, under the
form of an elephant, had charge of the
westerly portion from the village of
Diidhli to the Jumna, which portion is

lage and Hurdwar, is called Beodhar,
from its being the especial residence of
Deota, or Iswara SivA; the whole tract

however between the Jumna and Ganges
is called Siva-ala, or the habitation of
Siva: uude der. Sewalik.
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DESCEIPTION OF PLATE XTX.

SiVATHERIUM GIGANTEITM.

Cranitiin of Sivatherium giganteum ; one-sixth of the natural

size ; copied from the drawing, by Mr. Ford, in Plate XCI. of

the Fauna Antiqua Sivalensis. In the British Museum. (See

pages 24-9 & 587.)
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the rise and sweep in the bones of the nose give a character

to the head widely differing from that of any other animal.

The nose looks something like that of the rhinoceros, hut

the resemblance is deceptive, and only owing to the mnzzle

beinsf truncated. Seen from the front, the head is somewhat
wedge-shaped, the greatest width being at the vertex, and
thence gradually compressed towards the muzzle, with con-

traction oiily at two points behind the orbits and under the

malars. The zygomatic arches are almost concealed and
nowise prominent ; the brow is broad and flat, and swelling

latterly into two convexities ; the orbits are wide apart, and
have the appearance of being thrown far forward, from the

great production of the frontal upwards. There are no crests

or ridges ; the surface of the cranium is smooth, the lines are

in curves, with no angularity. From the vertex to the root

of the nose the j)laue of the brow is in a straight line with

a slight rise between the horns. The accompanying draw-

ings will at once give a better idea of the form than any
description. (Plates XIX. and XX.)
Now, in detail of individual parts, and to commence with

the most important and characteristic, the teeth :

—

There are six molars on either side of the upper jaw. The
third of the series, or last milk molar, has given place to the

corresj)onding permanent tooth, the detrition of which and of

the last molar is well advanced, and indicates the animal to

have been more than adult.

The teeth are in every respect those of a ruminant, with

some slight individual peculiarities (See Plate XX. fig. 1).

The three posterior or double molars are composed of two
portions or semi-cylinders, each of which encloses, when par-

tially worn down, a double crescent of enamel, the convexity

of which is turned inwards. The last molar, as is normal in

ruminants, has no additional complication, like that in the

corresponding tooth of the lower jaw. The plane of grinding

slopes from the outer margin inwards. The general form is ex-

actly that of an ox or camel, on a large scale. The ridges of

enamel are unequally in relief, and the hollows between them
unequally scooped. Each semi-cylinder has its outer surface

in horizontal section, formed of three salient knuckles, with

two intermediate sinuses ; and its inner surface, of a simple

arch or curve. But there are certain peculiarities by which
the teeth differ from those of other ruminants.

In correspondence with the shortness ofjaw, the width ofthe

teeth is much greater in proportion to the length than is nsual

in the family : the width of the third and fourth molars being to

the length as 2-24 and 2*2 to 1-55 and 1-68 inches, respectively;
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and the average width of the whole series being to the length
as 2-13 to 1"76 inches. Their form is less prismatic; the
base of the shaft swelling out into a bulge or collar, from
which the inner surface slopes outward as it rises, so that
the coronal becomes somewhat contracted ; in the third molar
the width at the coronal is 1"93, at the bulge of the shaft 2'24.

The ridges and hollows on the outer surface descend less upon
the shaft, and disapj)ear upon the bulge. There are no acces-

sory pillars on the furrow of junction at the inner side. The
crescentic jDlates of enamel have a character which distin-

guishes them from all known ruminants ; the inner crescent,

instead of sweeping in a nearly simple curve, runs zig-zag-

wise in large sinuous flexures, somewhat resembling the form
in Elasmotherium.
The three double molars differ from each other only in their

relative states of wearing. The antepenultimate being most
worn, has the crescentic plates less curved, more approximate,
and less distinct ; the penultimate and last molars are less

worn, and have the markings more distinct.

The three anterior or simple molars have the usual form
which holds in Ruminantia, a single semi-cylinder with but
one pair of crescents. The first one is much worn and
partly mutilated ; the second is more entire, having been
a shorter time in use, and finely exhibits the flexuous

curves in the sweep of the enamel of the inner crescent ; the
last one has the simple form of the permanent tooth which
replaces the last milk molar, it also shows the wavy form of

the enamel.
Regarding the position of the teeth in the jaw, the last four

molars, viz. the three permanent and the last of replacement,
run in a straight line, and on the opposite sides are parallel

and equi-distant ; the two anterior ones are suddenly directed

inwards, so as to be a good deal approximated. If the two
first molars were not thus inflected, the opposite lines of teeth

would form exactly two sides of a square, the length of the

line of teeth and the intervals between the outer surfaces of

the four last molars being almost equal, viz. 9*8 and 9*9

inches respectively.

The plane of detrition of the whole series of molars from
rear to front is not horizontal, but in a slight curve, and
directed upwards at a considerable angle with the base of the
skull, so that when the head is placed so as to rest upon the
occipital condyles and the last molars, a plane through these

points is cut by a chord along the curve of detrition of the

whole series of molars at an angle of about 45 degrees. This
is one of the marked characters about the head.





DESCRIPTION OF PLATE XX.

SlVATHEElUM GIGANTEUM.

Two other views of the cranium of Sivatherium giganteum,

represented in Plate XIX. ; one-sixth of the natural size.

Fig. 1 shows the palate with the molar series on either side
;

fig. 2 shows well the offsets of the anterior and posterior

horns. (See pages 249 & 537.)
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Dimensions of the Teeth.

Last molar right side .

Penultimate ditto

Antepenultimate ditto.

Last simple molar
Second ditto

Erst ditto .

Length
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be widely separated, and the interval to be occupied by large

cells, formed by an expansion of the diploe into plates, as in

the elephant. The interval exceeds 2^ inches in the occipital.

On the left side of the frontal, the swelling at the vertex has
its upper lamina of bone removed, and the cast of the cells

exhibits a surface of almond-shaped or oblong eminences with
smooth hollows between.

The temporal is greatly concealed by a quantity of the
stony matrix, which has not been removed from the temporal
fossa. No trace of the squamous suture remains to mark its

limits and conueetion with the frontal. The inferior pro-
cesses of the bone about the auditory foramen have been
destroyed or are concealed by stone. The zygomatic process

is long and runs forward to join the corresponding apophysis
of the jugal bone, with little prominence or convexity. A
line produced along it would pass ui front, tlu'ough the tube-

rosities of the maxiUaries, and to the rear along the upper
margin of the occipital condyles. The process is stout and
thick. The temjDoral fossa is very long and rather shallow.

It does not rise up high on the side of the cranium ; it is

over-arched by the cylindej--like sides of the frontal bone.
The position and form of the articulating surface with the

lower jaw are concealed by stone, which has not been
removed.

There is nothing in the fossil to enable us to determine
the form and limits of the parietal bones : the cranium being
chiefly mutilated in the region which they occupy. But they
appear to have had the same form and character as in the
ox ; to have been intimately united with the occii^itals, and to

have joined with the frontal at the upper angle of the skull.

The form and characters of the occipital are very marked.
It occupies a large space, having width proportioned to that

of the frontal, and considerable height. It is expanded late-

rally into two alse, which commence at the upper margin of

the foramen magnum and proceed upwards and outwards.

These alee are smooth, and are hollowed out downwards and
outwards from near the condyles towards the mastoid region

of the temporal. Their inner or axine margins j)roceed in a
ridge arising from the border of the occipital foramen,
diverging from each other nearly at right angles, and enclose

a large triangular fossa, into which they descend abruptly.

This fossa is chiefly occujjied by stone in the fossil, but it

does not appear shallow, and seems a modiflcation of the

same structure as in the elephant. There is no appearance
of an occipital crest or protuberance. The bone is mutUated
at the sides towards the junction with the temporals. Both
here and at its upper fractured margin its structure is seen
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to be formed oflarge cells, with the diploe expanded into plates,

and the outer and inner laminae wide apart. This character

is very marked at its upper margin, where its cells appear to

join on with those of the frontal. The condyles are very

large and fortunatelyvery perfect in the fossil (Plate XX. fig. 1)

;

the longest diameter of each is 4'4 inches, and the distance

measured across the foramen magnum from their outer angles

is 7*4 inches—dimensions exceeding those of the elephant.

Theu' form is exactly as in the Ruminantia, viz. their outer

surface composed of two convexities meeting at a rounded
angle : one in the line of the long axis, stretching obliquely

backwards from the anterior border of the foramen magnum ;

the other forwards and upwards from the posterior margin,
their line ofcommissure being in the direction ofthe transverse

diameter of the foramen. The latter is also of large size, its

antero-posterior diameter being 2-3 inches and the transverse

diameter 2*6 inches. The large dimensions of the foramen and
condyles must entail a corresponding development in the verte-

brse, and modify the form of the neck and anterior extremities.

The sphenoidal bone, and all the parts along the base of

the skull, from the occipital foramen to the palal:e, are either

removed or so concealed by stone as to give no characters for

description.

The part of the brow from which the nasal bones com-
mence is not distinguishable. The suture connecting them
with the frontal is completely obliterated, and it is not

seen whether they run up into a sinus in that bone or

how they join on with it. Between the horns there is a rise

in the brow, which sinks again a little forward. A short way
in advance of a line connecting the anterior angles of the

orbits there is another rise in the brow. From this point,

which may be considered their base, the nasal bones com-
mence ascending from the plane of the brow at a considerable

angle. They are broad and well arched at their base and
proceed forward with a convex outline, getting rapidly nar-

rower, to terminate in a point curved downwards, which
overhangs the external nostrils. For a considerable part of
their length they are joined to the maxillaries ; but forwards

from the point where they commence narrowing, their lower
edge is free and separated from the maxillaries by a wide
sinus, so that viewed in lateral profile their form very much
resembles the upper mandible of a hawk, detached from the
lower. Unluckily in the fossil, the anterior margins of the
maxillaries are mutilated, so that the exact length of the

nasal bone that was free from connection with them cannot

be determined. As the fossil stands, about four inches of the

lower edge of the nasals, measured along the curve, are free.
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The same mutilation prevents its being seen how near the

incisives approached the nasals, with which they do not

ajDpear to have been joined. This point is one of great im-

portance, from the structure it implies in the soft parts about

the nose. The height and form of the nasal bones are the

most remarkable feature in the head ; viewed from above

they are seen to taper rapidly from a broad base to a sharp

point, and the vertical height of their most convex part

above the brow at their base is 3^ inches.

The form of the maxillaries is strongly marked in two
respects : first, in their shortness compared with their great

width and depth ; second, in the upward direction of the line

of alveoli from the last molar forwards, giving the apj)earance

(with the licence of language intended to convey an idea of

resemblance without implying more) as if the face had been

pushed upwards to correspond with the rise in the nasals, or

fixed on at an angle with the base of the cranium. The ten-

dency to shortness of the jaw was observed in the dimensions

of the teeth, the molars being compressed and their width

exceeding their length to an extent not usual in the Rumi-
nantia. The width apart between the maxillaries was no-

ticed before, the interval between the outer surfaces of the

alveoli equalling the space in length occupied by the line of

molars. The cheek tuberosities are very large and promi-

nent, their diameter at the base being 2 inches, and the

width of the jaw over them being 12-2 inches, whereas at the

alveoli it is but 9-8 inches. They are situated over the third

and foiu'th molars ; and proceeding up from them towards

the malar there is an mdistinct ridge on the bone. The
infra-orbital foramen is of large size, its vertical diameter

being 1*2 inch ; it is placed over the first molar as in the ox

and deer tribe. The muzzle portion of the bone is broken off

at about 2-8 inches from the first molar, from the alveolar

margin of which to the surface of the diastema there is an
abrupt sink of 1-7 inch. The muzzle is here contracted to

6-8 inches, and forwards at the truncated part to about 4-1.

The palatine arch is convex from rear to fi'ont, and concave

across. No trace of the palatine foramina remains, nor of the

suture with the proper palatine bones. The spheno-pala-

tine apophyses and all back to the foramen magnum' are either

removed or concealed in stone. In front, the mutilation of

the bone, at the miizzle, does not allow to be seen how the

incisive bones were connected with the maxillaries ; but it ap-

pears that they did not reach so high on the maxillaries as the

' With the exception of a portion of the basilary region, which resembles that

of the Ruminants.
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union of the latter with, the nasals. The same cause has ren-

dered obscure the connections of the niaxillaries with the

nasals and the depth and size of the nasal echancrure or

sinus.

The jugal bone is deep, massive, and rather prominent.

Its lower border falls off abruptly in a hollow descending
on the maxillaries ; the upper enters largely into the forma-
tion of the orbit. The posterior orbital process unites with

a corresponding apophysis of the frontal, to complete the

circuit of the orbit behind. The zygomatic apophysis is

stout and thick, and rather flat. No part of the arch, either

in the temporal or jugal portions, is prominent ; the interval

between the most salient points being greatly less than the

hind part of the cranium, and slightly less than the width
between the bodies of the jugals.

The extent and form of the lachrymals cannot be made
out, as there is no trace of a suture remaming. Upon the

fossU, the surface of the lachrymal region passes smoothly
into that of the adjoining bones. There is no perforation

of the lower and anterior margin of the orbit by lachrymal
foramina, nor any hollow below it indicatmg an infra-orbital

or lachrymal sinus. It may be also added, what was omitted
before, that there is no trace of a superciliary foramen upon
the frontal.

The orbits are placed far forwards, in conseqtience of the

great production of the cranium upwards and the shortness

of the bones of the face. Their position is also rather low,

their centre being about 3*6 inches below the plane of the

brow. From a little injury done in chiselling off the stone,

the form in circle of the different orbits does not exactly

correspond. In the one of the left side, which is the more
perfect, the long axis raakes a small angle with that of the
plane of the brow. The antero-posterior diameter is 3"3

inches, and the vertical 2*7 inches. There is no prominence
or inequality in the rim of the orbits, as in the Euminantia.
The plane of the rim is very oblique ; the interval between
the upper or frontal margins of the two orbits being 12 "2

inches, and that of the lower or molar margin 16'2 inches.
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Dimensions of the Skull of the Sivatherium giganteum.^

From the anterior margin of the foramen magnum to the alveo

lus of first molar .......
From ditto to the truncated extremity of the muzzle .

From ditto to the posterior margin of the last molar .

.

From the tip of the nasals to tlie upper fractured margin of the

cranium .........
From ditto ditto to ditto along the curve ....
From ditto ditto along the curve to where the nasal arch begins

to rise from the brow.......
From tlie latter point to the fractured margin of the cranium
From the tip of the nasals to a chord across the tips of the

horns..........
From the anterior angle, right orbit, to the first molar
From the posterior ditto ditto to the fractiu'ed margin of the

cranium .........
Width of cranium at the vertex (mtitilation at left side restored)

about..........
Ditto between the orbits, upper borders ....
l)itto ditto, lower borders ....
Ditto behind the orbits at the contraction of the frontal .

Ditto between the middle of the zygomatic arches
Width between the bodies of the malar bones .

Ditto base of the skull behind the mastoid processes (mutilated

on both sides) ........
Ditto between the cheek tuberosities of the maxillaries

Ditto of muzzle portion of the maxillaries in front of the first

molar..........
Ditto of ditto where truncated (partly restored).

Ditto between the outer .surfaces of the horns at their base
Ditto ditto ditto f'aetured tips of ditto .

Perpendicular from a chord across tips of ditto to the brow
Depth from the convexity of the occipital condyles to middle of

frontal behind the horns ......
Ditto from the body of the sphenoidal to ditto between the horns
Ditto from middle of the palate between the third and fourth

molars to ditto at root of the nasals ....
Ditto from posterior surface, last molar, to extremity of the nasals

Ditto from gi'inding surface penultimate molar to root of the

nasals. .........
Ditto from the convexity near the tip of the nasals to the pala^

tine surface in front of the first molar....
Depth from middle of the ala of the occipital to the swell at

vertex of frontal . . . . . .

Ditto from inferior margin of the orbit to grinding surface 5th

molar..........
Ditto from the grinding surface, 1st molar, to edge of the palate

in front of it ....... .

Space from the anterior angle of orbit to tip of the nasals

Antero-posterior diameter left orbit.....
Vertical ditto ditto .....
Antero-posterior diameter of the foramen magnum . ,

Transverse ditto ditto

Long diameter of each condyle .....
Short or transverse ditto of ditto .....
Interval between the external angles of ditto measured across

the foramen .........

En:^.

Inches

18-85

20-6

10-3

18-0

19-0

7-8

11-2

8-5

9-9

12-1

22-0

12-2

16-2

14-6

16-4

16-62

19-5

12-2

5-8

4-1

12-5

13-65

4-2

11-9

9-94

7-62

13-0

10-3

5-53

8-98

7-3

2-6

10-2

3-3

2-7

2-3

2-6

4-4

2-4

7-4

M6tres

478
6268
262

4568
4822

198

284

216
251

3075

559
3095
4108
3705
4168
422

496
3095

149

104
312
347
165

302
252

192

331

262

14

228

186

066
2595
084
0685
058

066
112
0603

-188

' To facilitate comparison with the

large animals described in Cuvier's

' Ossemens Fossiles,' the dimensions are

also given in French measure.
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Among a quantity of bones collected in the neighbotu'liood

of the spot in which the skull was found there is a fragment
of the lower jaw of a very large ruminant, which we have
no doubt belonged to the Sivatherium ; and it is even not
improbable that it came from the same individual with the

head described. It consists of the hind portion of the right

jaw, broken off at the anterior third of the last molar. The
coronoid apophysis, the condyle, with the corresponding part
of the ramus, and a portion of the angle, are also removed.
The two posterior thirds only of the last molar remain

;

the grinding surface is partly mutilated, but is sufficiently

distinct to show the crescentic plates of enamel and proves
that the tooth belonged to a ruminant. The outline of the
jaw in vertical section is a compressed ellipse, and the
outer siu-face is more convex than the inner. The bone thins

off, on the inner side towards the angle of the jaw, into a
large and well-marked muscidar hollow; and rimning up
from the latter, upon the ramus towards the foramen of the
artery, there is a well defined furrow, as in the Kuminantia.
The surface of the tooth is covered with very small rugo-
sities and striae, as in the upper molars of the head. It had
been composed of three semi-cylinders, as is normal in the
family, and the advanced state of its wearing proves the ani-

mal from which it proceeded to have been more than adult.

The form and relative proportions of the jaw agree very
closely with those of the corresponding parts of a Buffalo.

The dimensions compared with those of the Buffalo and Camel
are thus :

—

Depth of the jaw from the alveolus of last

molar ......
Greatest thickness of ditto

Width of middle of last molar .

Length of posterior 2nd and 3rd of ditto .
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parts. We have not been so fortunate hitherto as to meet
with any other remain, comprising the anterior part of the
m.uzzle either of the npper or lower jaw.' We shall now
proceed to deduce the form of the deficient parts, and the
structure of the head generally, to the extent that may
be legitimately inferred from the data of which we are in

possession.

Notwithstanding the singularly perfect condition of the
head, for an organic remain of such enormous size, we can-

not but regret the mutilation at the muzzle and vertex, as it

throws a doubt upon some very interesting points of structin-e

in the Sivatherium : 1st, the presence or absence of incisive

and canine teeth in the upper jaw, and their number and
character if present ; 2nd, the number and extent of the

bones which enter into the basis of the external nostrils

;

and 3rd, the presence or absence of two horns on the vertex,

besides the two infra- orbital ones.

Regarding the first point, we have nothing sufficient to

guide us with certainty to a conclusion, as there are rumi-
nants both with and without incisives and canines in the
upper jaw ; and the Sivatheritmi differs most materially in

structure from both sections. But there are two conditions

of analogy which render it probable that there were no inci-

sives. First : in all ruminants which have the molars in

a contiguous and normal series, and which have horns on
the brow, there are no incisive teeth. In the Camel and its

congeners, where the anterior molar is unsymmetrical and
separated from the rest of the series by an interval, incisives

are present in the upper jaw. The Sivatherium had horns,

and its molars were in a contiguous series ; it is therefore pro-

bable that it had no incisives. Regarding the canines there

is no clue to a conjecture, as there are species in the same
genus of ruminants both with and without them. Second :

the extent and connections of the incisive bones are points

of great interest, ft-om the kind of development which they
imply in the soft parts appended to them.

' In a note received from Captain

Cautley, while this paper is in the press,

that gentleman mentions the discovery

of a portion of the skeleton of a Siva-

therium in another part of the hills : see

Journ/il As. Soc, vol. iv. ' During my re-

cent fripto the Sewaliks near thePinjore

valley, the field of Messrs. Baker and
Diirand's labours, I regretted much my
inability to obtain the dimensions of one

of the most superb fossils I suppose

that ever was found. It was unfortu-

nately discovered and excavated by a

party of workpeople employed by a gen-
tleman with whom I was imacqiiainted,

and although I saw the fossil when in

the rock, I was prevented from getting
the measurements afterwards. This
specimen consisted of the femur and
tibia,with the tarsal, metatarsal, and pha-
langes of our Sivatherium.' It is much
to be regretted that such an opportunity
should have been lost of adding to the
information already acquired of thi.s new
and gigantic Ruminant.—[J. Prinsep,
Sec. As. Soc]
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In most of the horned rnminantia, the incisives run np
by a narrow apophysis along" the anterior margins of the

maxillary bones, and join on to a portion of the sides of the

nasals ; so that the bony basis of the external nostrils is

formed of but two pairs of bones, the nasals and the inci-

sives. In the Camel, the apophyses of the incisives terminate

upon the maxillaries without reaching- the nasals, and there

are three pairs of bones to the external nostrils : the nasals,

maxillaries, and incisives. But neither ua the homed rumi-
nants, nor in the Camel and its congeners, do the bones of

the nose rise out of the plane of the brow with any remark-
able degree of saliency, nor are their lower margins free to

any great extent towards the apex. They are long slips of

bone, with nearly parallel edges, riinning between the upper
borders of the maxillaries, and joined to the ascending pro-

cess of the incisive bone, near their extremity, or connected

only with the maxillaries ; but in neither case projecting

so as to form any considerable re-entering angle, or sinus,

with these bones.

In our fossil, the form and connections of the nasal bones

are very different. Instead of running forward in the same
plane with the brow, they rise from it at a roiinded angle of

about 130 degrees, an amount of saliency without example
among ruminants, and exceedmg what holds in the Rhino-
ceros, Tapir, and Palseotherium, the only herbivorous animals

with this sort of structure. Instead of being in nearly

parallel slips, they are broad and well arched at their base,

and converge rapidly to a sharp tip which is hooked down-
wards, over-arching the external nostrils. Along a consider-

able portion of their length they are unconnected with the

adjoining bones, their lower margins being free and so wide
apart from the maxillaries as to leave a gap or sinus of

considerable length and depth in the bony parietes of the

nostrils. The exact extent to which they are free is un-
luckily not shovm in the fossU, as the anterior margin of the

maxillaries is mutilated on both sides, and the connection

with the incisives destroyed. But as the nasal bones shoot

forward beyond the mutilated edge of the maxillaries, this

circumstance, together with their well-defined outline and
symmetry on both sides of the fossil, and their rapid converg-

ence to a point with some convexity, leaves not a doubt that

they were free to a great extent, and unconnected with the

incisives.

INow to determine the conditions of the fleshy parts, which
the structure in the bony parietes of the nostrils entails.

The analogies are to be sought for in the Euminantia and
Pachydermata.

s 2
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The remarkable saliency of the bones of the nose in the
Sivatherium has no parallel, in known ruminants, to guide
us ; and the connection of the nasals with the incisives, or

the reverse, does not imply any important difference in struc-

ture in the family. In the Bovine section, the Ox and the

Buffalo have the nasals and incisives connected ; whereas
they are separate in the Yak,' and Aurochs. In the Camel
they are also separate, and this animal has greater mobility

in the upper Hp than is found in other ruminants.

In the Pachydermata both these conditions of structure

are present and wanting in different genera ; and their pre-

sence or absence is accomjjanied with very important differ-

ences in the form of the corresponding soft parts. It is,

therefore, in this family that we are to look for an exj)lana-

tion of what is found in the Sivatherium.

In the Elephant and Mastodon, the Tapir, Rhinoceros, and
Palseotherium, there are three pairs of bones to the external

nostrils, viz. : the nasals, the maxillaries, and incisives.^ In
all these animals the upper lip is highly developed, so as to be
prehensile as in the Rhinoceros, or extended into a trunk as

in the Elephant and Tapir ; the amount of development being
accompanied with corresponding difference in the position

and form of the nasal bones. In the Rhinoceros they are

long and thick, extending to the point of the muzzle, and of

great strength to support the horns of the animal ; and the
upper lip is broad, thick and very mobile, but little elongated.

In the Elephant they are very short, and the incisives enor-

moiisly developed for the insertion of the tusks, and the trunk
is of great length. In the Taj)ir they are short and free ex-

cept at the base, and projected high above the maxillaries

;

and the structure is accompanied by a well-developed trunk.

In the other Pachydermatous genera there are but two pairs

of bones to the external nostrils, the nasals and incisives
;

the latter running up so as to join on with the former ; and
the nasals, instead of being short and salient, with a sinus

laterally between them and the maxiUaries, are long and run
forwai'd united to the maxillaries, more or less resembling the

nearly parallel slips of the Ruminantia. Of these genera
the horse has the upper lip endowed with considerable mo-
bility ; and the lower end of the nasals is at the same time
free to a small extent. In all the other genera there is

nothing resembling a prehensile organ in the upper lip.

In the Sivatherium the same kind of structure holds as is

found in the Pachydermata with trunks. Of these it most

' Cuvier, OssemensFossiles, tome ir.

p. 131.

^ Cuvior,

iii. p. 29.

Ossemens Fossiles, tome
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nearly resembles the Tapir. It differs chiefly in the bones of

the nose being larger and more salient from the chaffron, and
in there being less width and depth to the naso-maxillary
sinus than the Tapir exhibits. But as the essential points

of structure are alike in both, there is no doubt that the Siva-

therium was invested with a trunk like the Tapir.

This conclusion is further borne out by other analogies,

although more indirect than that afibrded by the nasal bones.

1st.—The large size of the infra-orbital foramen. In
the fossil the exact dimensions are indistinct, from the margin
having been injured in the chiselling off of the matrix of stone;

the vertical diameter we make out to be 1*2 inch, which, per-

haps, may be somewhat greater than the truth, but anything
approaching this size would indicate a large nerve for trans-

mission, and a highly developed condition of the upper lip.

2nd.—The external plate of the bones of the cranium is

widely separated from the inner, by an expansion of the

diploe into vertical plates, forming large cells, as in the cra-

nium of the Elephant, and the occipital is expanded laterally

into alee, with a considerable hollow between, as in the Ele-

phant. Both these conditions are modifications of structure,

adapted for supplying an extensive surface for muscular at-

tachment, and imply a thick fleshy neck, with limited range
of motion ; and, in more remote sequence, go to prove the
necessity of a trunk.

3rd.—The very large size of the occipital condyles, which
are greater, both in proportion and in actual measurement,
than those of the Elephant, the interval between their outer

angles, taken across the occipital foramen, being 7*4 inches.

The atlas and the rest of the series of cervical vertebrae must
have been of proportionate diameter to receive and sustain

the condyles, and surrounded by a large mass of flesh. Both
these circumstances would tend greatly to limit the range
of motion of the head and neck. But to suit the herbivorous
habits of the animal, it must have had some other mode of
reaching its food, or the vertebrae must have been elongated
in a ratio to their diameter, sufficient to admit of free motion
to the neck. In the latter case the neck must have been of

great length, and to support it and the load of muscles about
it, an immense develoj)ment would be required in the spinal

apophysis of the dorsal vertebrae, and in the whole anterior

extremity, with an unwieldy form of the body generally. It

is, therefore, more probable that the vertebrae were condensed
as in the Elephant, and the neck short and thick, admitting
of limited motion to the head, circumstances indirectly cor-

roborating the existence of a trunk.

4th.—The face is short, broad, and massive, to an extent

h
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not found in the Euminantia, but somewliat resembling that

of the Elephant, and suitable for the attachment of a trunk.

Next with regard to the horns :

—

There can be no doubt that the two thick short and conical

processes between the orbits were the cores of horns, resem-

iDling those of the Bovine and Antelopine sections of the Ru-
minantia. They are smooth, and run evenly into the brow
without any burr. The homy sheaths which they bore must
have been straight, thick, and not much elongated. ISTone of

the bicorned Ruminantia have horns placed in the same way,

exactly between and over the orbits ; they have them raore or

less to the rear. The only ruminant which has horns similar

in position is the four-horned Antelope' of Hindostan, which
differs only in having its anterior pair of horns a little more
in advance of the orbits than occurs in the Sivatherium.

The correspondence of the two at once suggests the question,
'Had the Sivatherium also two additional horns on the vei'tex?'

The cranium in the fossil is mutilated across at the vertex,

so as to deprive us of direct evidence on the point, but the

following reasons render the supposition at least probable :

—

1st.—As above stated in the bi-cavicorned Ruminantia,

the osseous cores are placed more orless to the rear of the orbits.

2nd.^In such known species as have four horns, the

supplementary pair is between the orbits, and the normal
pair well back upon the frontal.

3rd.—In the Bovine section of Ruminantia the frontal

is contracted behind the orbits, and upwards from the con-

traction it is expanded again into two swellings at the lateral

angles of the vertex, which run into the bases of the osseous

cores of the horns. This conformation does not exist in such

of the Ruminantia as want horns or as have them approxi-

mated on the brow. It is jDresent in the Sivatherium.

On either supposition the infra-orbital horns are a re-

markable feature in the fossil, and if they were a solitary pair

on the head, the structure, from their position, would perhaps

be more smgular than if there had been two additional horns

behind.^

Now to estimate the length of the deficient portion of the

muzzle, and the entire leng-th of the head :

—

In most of the Ruminantia, where the molars are in a con-

tiguous uninterrupted series the interval from the first molar
to the anterior border of the incisive bones is nearly equal to

the space occupied by the molars, in some greater, in some a

little less, and generally the latter. In other Ruminantia,
such as the Gamelidce, where the anterior molars are unsym-

' Tho Tetracerus or AntUopc quadri- I
^ See Appendix, No. I. and Plate xxi.

cornis and Chikarra of authors. |
—[Ed.]
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metrical with the others, and separated from them by being

placed in the middle of the diasteme, this ratio does not hold,

the space from the first molar to the margin of the incisives

being less than the line of molars. In the Sivatherium the

molars are in a contiguous series, and if on this analogy

we deduce the length of the muzzle we get nearly ten inches

for the space from the first molar to the point of the incisives,

and 28*85 inches for the whole length of the head from the

border of the occipital foramen to the margin of the incisives
;

these dimensions may be a little excessive, but we believe

them not to be far out, as the muzzle would still be short for

the width of the face in a ruminant.
The orbits next come to be considered. The size and posi-

tion of the eye form a distinguishing featui-e between the

Euminantia and the Pachydermata. In the former it is large

and full, in the latter smaller and sunken, and the expression

of the face is more heavy in consequence. In the Sivathe-

rium the orbit is considerably smaller in proportion to the

size of the head than in existing ruminants. It is also

placed more forward in the face, and lower under the level of

the brow. The rim is not raised and prominent as in the
Euminantia and the plane of it is oblique, the interval be-
tween the orbits at their upper margin being 12 '2 inches, and
at the lower 16*2 inches. The longitudinal diameter exceeds
the vertical in the ratio of five to four nearly, the long axis

being nearly in a line from the naso-maxillary sinus across

the limb of the zygomatic arch. From the above we infer

that the eye was smaller and less prominent than in existing

ruminants ; and that the expression of the face was heavier
and more ignoble, although less so than in the Pachydermata,
excepting the horse ; also that the direction of vision was
considerably forwards as well as lateral, and that it was cut
oft' towards the rear.

This closes what we have been led to infer regarding the
organs of the head. With respect to the rest of the skeleton
we have nothing to offer, as we are not at present possessed
of any other remains which we can with certainty refer to

the Sivatherium.' Among a quantity of bones^ collected
from the same neighbourhood with the fossil head, there are
three singularly perfect specimens of the lower portions of the
extremities of a large ruminant, belonging to three legs

• See Appendix, Nos. II. and III.

—

[Ed.]
^ We note here a very perfect cervical

vertebra of a ruminant in our posses-

sion, which must liave belonged to an
animal of proportions equal to that of

the Sivatherium ; but from certain cha-

racters we are inclined to suspect that it

is allied to some other gigantic species

of Euminant, of the existence of which
we have already a tolerable certainty.

Of the existence of the Elk, and a
species of Camelidcs, Lieut. Baker, of the
Engineers, has shown us ample proof.
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of one individual. Tliey greatly exceed the size of any
known ruminant, and, excepting the Sivatherium gigan-
teum, there is no other ascertained animal of the order
in our collection, of proportionate size to them. We
forbear from further noticing them at present, as they appear
small in comj)arison for our fossil ; and, besides, there are in-

dications in our collection, in teeth and other remains, of
other large ruminants different from the one we have described.
The forms of the vertebrae, and more especially of the carpi

and tarsi, are points of great interest to be ascertained ; as

we may expect modifications of the usual type adapted to the
large size of the animal. From its bulk and armed head,
few animals could be strong enough to contend with it, and
we may expect that its extremities were constructed more to
give support than for rapidity of motion. But, in the rich

harvest which we still hope to reap in the valleys of the
Murkunda,it is probable thatspecimens to illustrate the greater
part of the osteology of the Sivatherium will at no very
distant period be found.

The structure of the teeth suggests an idea regarding the
peculiarities of the herbivorous habits of the animal. In the
descrijjtion it was noticed that the inner central plate of
enamel ran in a flexuous sweep, somewhat resembling what
is seen in the Elasmotherium, an arrangement evidently in-

tended to increase the grinding power of the teeth. It may
hence be mferred that the food of the Sivatherium was less

herbaceous than that of existing homed ruminants, and de-
rived from leaves and twigs ; or that, as in the horse, the food
was more completely masticated, the digestive organs less com-
jDlicated, the body less bulky, and the necessity ofregurgitation
from the stomach less marked than in the present Ruminantia.
The following dimensions, contrasted with those of the

Elephant and Ehinoceros, will afford a tolerably accurate idea
of the size of the Sivatherium. They are characteristic

although not numerous :

—

From margin of foramen magnum to the

first molar......
Greatest width of the cranium .

Ditto ditto of face between the malar
bones

Greatest depth of the skull

Long diameter of the foramen magnum .

Short ditto ditto ditto

Average of the above ....
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If the view wliich we liave taken of the fossil be correct,

the Sivatherium was a very remarkable animal, and it fills

np an important blank in the interval between the Eumuiantia
and Pachydermata, That it was a ruminant, the teeth and
horns most clearly establish ; and the structure which we have
inferred of the upper lip, the osteology of the face, and the

size and position of the orbit, approximate it to the Pachy-
dermata. The circumstance of anything approaching a pro-

boscis is so abnormal for a ruminant, that at the first view
it might raise a doubt regarding the correctness of the

ordinal position assigned to the fossil ; but when we inquire

further, the difficrdty ceases.

In the Pachydermata there are genera with a trunk, and
others without a trace of it. This organ is, therefore, not

essential to the constitution of the order, but accidental to

the size of the head, or habits of the animal in certain genera.

Thus, in the Elephant nature has given a short neck to sup-

port the huge head, the enormous tusks, and the large grinding

apparatus of the animal ; and by such an arrangement, the

construction of the rest of the frame is saved frora the disturb-

ance which a long neck would have entailed. But as the

lever of the head became shortened, some other method of

reaching its food became necessary; and a trunk was appended
to the mouth. We have only to apply analogous conditions

to a ruminant, and a trunk is equally required. In fact, the

Camel exhibits a rudimentary form of this organ, under dif-

ferent circumstances. The upper lip is cleft ; each of the

divisions is separately moveable and extensible, so as to be
an excellent organ of touch.

The fossil was discovered near the Murkunda river, in

one of the small v alleys which stretch between the Kyarda-dun
and the Valley of Pinjore in the Sewalik or Sub-Himalayan
belt of hills, associated with bones of the fossil Elephant,

Mastodon, Rhinoceros, Hippopotamus, &e. So far as our

researches yet go, the Sivatherium was not numerous.
Compared with the Mastodon and Hippopotamus {H. 8iva-

lensis, INobis, a new species characterized by having six incisors

in either jaw) it was very rare.

Northern Doab : September 15, 1835.
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APPEKDIX.

I.nr-MS. Note by Dk. Falconee on a Specimen Discovered
BY Col. Colvin.'

In a preceding article, in describing the head of the Siva-

therium giganteum, the mutilation of the cranium at the

vertex was noticed as one of the deficiencies in the specimen
from which the description was taken. Although, in conse-

quence, deprived of dii'ect evidence on the point, we were led

to infer (p. 262), partly from analogy and partly from the

form of the portion of the frontal over-arching the temporal
fossa, that the Sivatherium had two horns at the back of the

head, besides the two infra-orbital horns presented by the
specimen—that the animal was, in short, a huge four-horned

ruminant. A superb specimen lately discovered by Col. Colvin

has put the matter at rest and entirely confirmed our infer-

ence. Besides, these rear horns, by their form, constitute

one of the most remarkable characters about the fossil.

The fossil consists of the posterior half of the head broken
obliquely off behind the orbits. The right anterior horn is

present, the left one has been removed by the oblique direc-

tion of the fracture, which stretches back so as to include

part of the base of the left rear horn. The bases or pedicles

of both the back horns are present, and the right one to some
extent. The occij)ital is almost entire, and its ridges and de-

pressions are well marked, and the condyles entire.

The frontal, as in the bovine genera, runs back so as to

meet the occipital plane, sloping only a little behind the rear

horns. As in the Bovines, the parietals are not distinguish-

able from the occipitals with which they are anchylosed. The
general plane of the occipital descends vertically as in the

Bovines, from its intersection with the frontals. The condyles

project obliqiiely outwards from the plane of the occipital

more than in the Bovidce, Cervidce, or Gapridw. The occipital

is much broader for its height than in any of these, the one
dimension being nearly double that of the other. The middle

of the plane of the bone is occupied by a deep hollow as de-

scribed at page 252, triangular downwards. The occipital

crest runs in a double arch, as in the Antilope cervicapra,

the commissure of the arcs descending by a peak into the

' Now for tlie first time published.

—

[Ed.]





DESCEIPTION OF PLATE XXI.

SiVATHEEIUM GIGANTBUM.

Fig. 1. Left side of lower jaw with four molars, about one-fifth of the

natural size. Copied from a drawing in Eoyle's ' Illustrations of

the Botany of the Himalayahs,' vol. ii., Plate VI., fig. 1 d. This

specimen differs from that referred to at page 257, but it was

described and figured by Colonel Colvin in the Journ. As. Soc,

vol. vi. p. 152. The specimen was found near the sources of

the Sombe river, north of Dadoopoor and east of Nahun, and is

now in the British Museum. Cat. No. 40,667.

Fig. 2. Tliis is the important specimen discovered by Col. Culvin, and

now in the Museum of the University of Edinburgh, which

proved the correctness of Dr. Falconer's inference as to the

existence of a posterior pair of horns in Sivatherium. The spe-

cimen is drawn one-sixth of the natural size. A description of

it by Dr. Falconer will be found at page 266. (See also pages

268 & 538.)

Fig. 3. Is a fragment from the middle of the posterior horn. It was

originally in Sir Proby Cautley's collection, and is now in the

British Museum. Cat. No. 39,525. It was found to corres-

pond to the posterior horn-core of the specimen represented in

fig. 2. The figm-e is one-sixth of the natural size, and is copied

from a drawing, by Mr. Ford, in an unpublished Plate of tlie

Fauna Antiqua Sivalensis. (See pages 268 & 539.)

Fig. 4. Restoration by Mr. Dinkel of the skull of Sivatherium gigan-

teum, showing the anterior and posterior pairs of horns, one-

eighteenth of the natural size.

Fig. 5. Fragment of sternum, about one-seventh of the natural size.

The figure is copied from a drawing, by Mr. Dinkel, in an un-

published plate of the Faima Antiqua Sivalensis. (See pages

270 & 540.)

VOL. I.
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hollow, and the suture, as in the Bovidce, appears to have
been lower than the crest.

The mastoid regions on both sides are of great width, equal-
ling that of the space across the two condyles. The frontal,

as before mentioned, is contracted between the rear and front

horns, and is depressed slightly in the interval between them,
from which it swells on either side in a bulge which runs into

the base of the horns. The base of the left rear horn is only
present in part. The right one shoots out laterally and back-
wards, and slightly upwards, as in the Bovidce, and from the
rear portion of the frontal, where it meets the plane of the
occipital exactly as in the Bos. It overhangs the temporal
fossa, and the fossa has the same form exactly as in the Bovidce.

The pedicle for the first 4^ inches of its rise from the swell of
the brow is contracted ; it then expands with a hollow and a
flattish edge both posteriorly and anteriorly, its vertical

diameter being 3"3 while its longitude is 6*68 at the contrac-

tion, but at the expansion it is 7f . The horn now presents
the extraordinary appearance of trifurcating, one main branch
composing the greatest portion of the diameter of the horn,
being given out from the centre and proceeding laterally and
upwards. It has a central hollow core of about 2 inches
diameter and walls of about an inch in thickness. The posterior

branch, which is broken off at its base, is sent off at right
angles to the central one, and nearly in the same plane. It

has no hollow core, but is cancellated throughout, like the
articulating heads of the bones of the extremities. It aj)pears

to have proceeded directly backwards, and to have been much
smaller than the central one. The hollow core of the central

branch is incomplete at its outer and lower side, having no
cincture of bone here, but jouas on with an oblong produc-
tion of hollow proceeding downwards and outwards. This
lower branch at its anterior and lower side is surrounded by
a cancellated paries of bone, which is sharp and flattened for-

wards and nearly two inches in thickness. This appears to
have been the centre of a third branch or off-set from the
common pedicle proceeding directly outwards. The anterior
or front horn is broken off close to the base, which is hollow,
and with an appearance of large cells from the parietes of it.

]S"ow what was the character of the horns? Were they
cores of hollow horns as in the Bovidce ?—or branched antlers
as in the Cervidce ?—or were the front the former, and the rear
the latter ? About the front ones there can be no doubt.
They are conical, rise rapidly to a point, are smooth, have
no burr, are hollow at their base, and are formed of large
cells throughout: no ruminant had ever antlered horns
of this sort. They miist, therefore, have been cavicorned
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cores. Besides, no ruminant with antlers was ever seen with

four bases to the horns. With regard to the rear ones, their

structure is most perplexing, the main branch is hollow as in

the Bovidce, they have no burr or appearance of articula-

tion ; but at the same time they give undoubted proofs of

having had two branches, the distinct bases of which are seen,

and there is every reason to believe they had a third. No
cavicorned core is known to be branched in this way, after

the manner of the solid antlered horns of the Gervidce, but at

the same time they have no burr as all the Cervidw have.

They are smooth, they are not solid, as all the Gervidce are,

but hollow ; at least, the central and outer ones are so. The
horns in the Cervidce always come oif from the forehead much
in advance of the occipital, with long parietals between. In

the Bovidce they come off exactly overhanging the occipital

:

so do these. In the specimen the plane of the occipital is

exactly as in the Bovidce ; there are no distinct parietals, the

frontals run up to the occipital crest, and there give off their

cores. Therefore, both from structure and analogy, the rear

horns of the Sivatherium were at least three-branched, and
at the same time cavicorned ! The dimensions of Col. Colvin's

specimen are as follows :

—

Measwements.
Inches

LongiUidinal diameter of pedicle of right back horn where contracted 5'8

Vertical ditto ditto ditto . . 3-3

Greatest width mutilated of occiput ...... IS'.")

Height of occipital from upper border foramen to top of cores. . 5-25

Breadth of the condyles (somewhat broken or compressed) . . 6'3

Interval between the surfaces of temporal fossae behind the pedi-

cles of horns .......... 13'4

Length from the middle of a line drawn across the anterior margin

of the base of front horns . ....... 13'5

[The specimen to which the above remarks refer was ob-

tained by Colonel Colvin from the lower hills below and west

of Nahun. It was figured and briefly described by him in

the ' Journal of the Asiatic Society' for February 1837. It

was also figured by Dr. Falconer in an unpublished plate of

the ' Fauna Antiqua Sivalensis ' (Plate A., fig. 2). In
Captain Cautley's collection a large flat horn was found,

which corresponded to Colonel Colvin's specimen : this is

figured in the same plate (Plate A., fig. 5). Colonel Colvin's

specimen is now in the Museum of the Edinburgh Uni-
versity ; the flat horn is in the British Museum (Cat.

No. 39,524). These specimens are also figured in Plate XXI.
figs. 2 and 3 of this work, where a restoration of the skull

by Mr. Dinkel (fig. 4) is also given, which will explain the

structure and relations of the four horns better than any
description.

—

Ed.]
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II.—MS. Notes on Bones op Sivatherium not described
IN Memoir.

Atlas.—The form of the atlas, from two fragments which
exist of it, appears to have been very different from that of aU
living ruminants. The body of the vertebra and the arc
surrounding the medullary canal are not peculiar. The an-
terior articulating surface resembles that of the eland ; the
two cavities are continued to the median line, without any
mesial ridge as in the eland. The posterior articulating sur-
face resembles in every respect that of the buffalo. Below,
the body of the vertebra is not distinct, as in the buffalo and
eland, where on each side it forms a right angle, but the body
passes into the transverse apophysis by a slightly inclined
plane, as in the giraffe. As a result of this, the foramen in
the transverse process is not concealed by the body of the
vertebra. But the remarkable feature of the atlas consists
in the form of the transverse process. In the rviminants
this process is depressed ; it is very large posteriorly, and
diminishes gradually in front, where it presents a straight
edge. In the Sivatherium the transverse process is much
less developed. At its middle it is very narrow, but it ex-
pands a little at the two extremities of the bone, in such a
way that the outer part of the process is concave towards the
body. The four angles of the bone form almost a square,
perhaps slightly wider in front than behind, but the extremi-
ties of the transverse processes are too worn to determine this
point with certainty. Length of body, 3-3 inches; minimum
breadth a little behind the middle of the body, 7-8 ; extreme
breadth of articulatiiag surface with axis, 6-7. The corres-
ponding measurements in buffalo are 2*1 ; 10-4; and 5.

[The specimens of the atlas referred to are in the British
Museum. Cat. ISTos. 39,526 and 39,-527. They are both
figured in an unpublished plate of F.A.S. (B. 1 and 2).

—

Ed.]
Axis.—In form the axis is that of a ruminant. It resembles

that of the eland and of the ox in the situation of the foramen,
bywhich the vertebral artery enters the spinal canal anteriorly,
and also in the form of the odontoid process and of the arti-
culating surface of the atlas ; below, at the middle of this
surface, there is not the cleft seen in the eland, nor the echan-
crure observed in the buffalo. The spinous jjrocess projects a
little more backwards. The posterior articulating surfaces
project less backwards and are more distant from one another
than in the eland. In this respect they resemble those of
buffalo. Length of body with odontoid process, 7*6 inches

;

width of articulating surface with atlas, 5-7.
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[This si^ecimen is in British Museiun, ISTo. 39,528, and is

figured in an unpublished plate of F.A.S. (B. 3).

—

Ed,]
Sternum.—The sternum agrees very nearly in form with

that of Bos urus (British Museum skeleton). It is very deep
and narrow on the upper or pectoral surface and rather broad
on the inferior surface. It also widens behind and has the
same pointed termination. It shows the five posterior hollow
discs for the reception of the cartilages. The anterior keel-

shaped portion is broken off. The B. urus shows seven discs

for rib cartilages, viz. the six anterior for separate cartilages,

and the last, or seventh, for the confluent cartilages of the
posterior ribs. The sternum of buffalo is very broad and flat,

and so is that of the deer ; that of Bos urus alone resembling
Sivatherium, but from B. urus, as well as from all other

ruminants, the Sivatherium sternum differs in its complete
ossification.

[The sternum referred to is in British Museum, and is

figured in an unpublished plate of F.A.S. (C. 1.) See also

Plate XXI. fig. 5.—Ed.]
Scapula.—A portion of the left scapida most resembles that

of the camel. The spine is very near the anterior margin,
and sufficiently perpendicular to the surface of the scapula,

but the acromion process is less prominent than in the camel.

[See descrij)tion of F.A.S, Plate C, figs. 2 and 3.

—

Ed.]
Humerus.—The deltoid crest is as prominent as in the

horse. The tuberosities at the upper end rise less above the

bicipital canal than in most ruminants. The greater tuber-

osity is deeply indented by a fiu-row through which the second
head of the biceps passes. In the camel the external furrow
or canal which is the deepest is also the narrowest, whereas
in the Sivatherium the external furrow is broader than the
internal. The lower end of the bone is broad, and has three

well-marked ridges, of which the inner is broad and fiat. Pos-
teriorly the condyles are prominent and have a deep cavity

between them, rather less narrow than in the camel. There
is no hole in it. The tuberosities above the lower articula-

ting surfaces are very prominent. The extreme transverse

diameter of the lower end of a very large specimen is 7*8,

whereas the transverse diameter at the middle of the articu-

lating surfaces is only 6'5.

[See description of F.A.S. Plate C, figs. 4 and 5.

—

Ed.]
Bone of Forearm.—The forearm presents a sort of transition

from the Rumuiants to the Pachyderms. In the latter the
ulna is generally separate from the radius, but in the rumi-
nants the two bones are united throughout their length, and
are only distinctly visible at their extremities. In the Siva-

therium, as in the horse, a furrow runs throughout the whole
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length, of the bone, and at either end there is a fissure. The
nature of the two bones is observed on the outer surface,

where the ulna forms a prominent ridge along the posterior

and outer angle of the bone. In the lower third, the radius

retires from this ridge, and a longitudinal farrow is observed.

The olecranon projects considerably behind the upper end of
the radius. The latter presents three distinct articular pits

for the corresponding prominences on the lower surface of
the humerus ; the imiermost is the largest and the middle
one the deepest. The anterior tuberosity below the articu-

lation is very prominent. In the camel the ulna is invisible

at the diaphysis, and the upper surface presents only two pits,

the two outer ones being confluent. The lower end presents

more marked elevations and depressions than in the camel.

The cavity which receives the semilunar bone is much larger,

and assumes an oval form in front. On the contrary, the
depression for the cuneiform bone is smaller than in the
camel. Both the depressions are very deep.

[Formeasurements, see F.A.S. Plate C, figs. 7, 8, & 9.

—

Ed.]
The Carpus is extremely like that of the buffalo, presenting

the same number of bones similarly shaped, and with the
same relative dimensions, except that they are a little higher.

The cuneiform also has its posterior surface, not vertical as

in the buffalo, but inclining downwards and backwards. The
articulating siu-face for the pisiform being on this surface,

inclines in a like manner. The pisiform has not "been found.
[See description of Plate C, figs. 9, 10, 11, 12, and 13, in

F.A.S.—Ed.]
Metacarpus.—In proportion as we descend the bones of the

leg, the differences from the camel increase. The cannon
bone does not at all resemble that of the camel and approaches
nearer that of the buffalo. The relative proportion of its

length and breadth is intermediate between these two
animals ; in the buffalo the length being to the breadth as

4^ to 1, in the Sivatherium as 5 to 1, and in the camel
as 8| to 1. The anterior surface over its upper third pre-
sents a more prominent ridge than in the buffalo. The
posterior surface is more scooped out than in the buffalo.

The nutritive foramen is situated on this surface at exactly
the same spot as in the buffalo, viz. a little above the lower
end. This lower end is also the same as in buffalo.

[See description of Plate C, fig. 15, in F.A.S.

—

Ed,]
Femur.—The superior end seen in front resembles that of

the camel; it is flattened and without depression, but the
trochanter rises more upwards than in the camel. From
above, this extremity looks more like the buffalo's, on account
of the transverse length of the articulating head and the
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shortness of the neck. The articulating head is semi-cylin-

drical, instead of being spherical, as in the camel. The
transverse diameter of the head is more than twice as long
as the neck ; in the camel they are about equal. The great

trochanter is much larger than in the camel, but not so large

as in the buffalo. At the inferior extremity the inner side

is longer than the other. This end much resembles the
corresponding part of horse. On the articulatmg surface there

is a small ridge between the lower part of the pulley and the
inter-condyloid fossa, which is not found in the camel. The
oval cavity situated between the external condjle and the ex-

ternal border of the pulley is well circumscribed in the camel

;

but its direction, instead of being exactly transverse, as in

camel, slants from behind forwards and outwards. At the lower
part ofthe shaft, on the posterior external angle, is a depression

about the same as in the buffalo. This depression does not
exist in the camel, and is much more marked in the horse.

[See description of Plate D., figs. 1, 2, 3, and 4, in P.A.S.

—Ed.]
Tibia.—The two depressions on the upper end are deeper

than in the camel, and the anterior tuberosity rises higher
towards the articulation. The lower end is rectangidar, the

transverse diameter being half as large again as the antero-

posterior. The notch on the outer side is small and more in

front than in the camel, the articulating surface for the

fibula is also less developed. The posterior and inner angle

of the shaft near the lower end has a well-marked groove,

about two inches in length ; in the camel this furrow is

scarcely visible.

[See description of Plate D., figs. 5, 6, 7, 8, and 9, in F.A.S.

—Ed.]
Tarsus.—The calcaneum is very similar to that of the buffalo.

The heel is more compressed laterally. The superior angle

is more acute. The astragalus is intermediate in form between
that of the camel and that of the buffalo, but much nearer

the latter. The anterior part of its lower surface does not

present the deep transverse depression seen in the camel.

The tarsus has biit four separate bones, as is the case with
ruminants, except the camel, the scaphoid being united to the

cuboid. The superior articulating surface of this compound
bone has three cavities, and differs from the buffalo in the

circumstance that the middle depression is not separated by
a well-marked depression, from a fourth small articulating

surface on the vertical surface. The cuneiform has not been
found.

[See description of Plate D., figs. 10, 11, 12, and 13, in

r.A.S.—Ed.]
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Metatarsus.—This bone, like the metacarpus, is of inter-

mediate dimensions between the camel and buffalo, but is more
like the latter. In the middle of the anterior end is a deep
and well-defined furrow miich more marked than in the
buffalo ; the upper part of the posterior surface has also a
much deeper mesial depression than in buffalo. Extreme
length, 16 '4 inches; transverse diameter of upper end, 3 '9;
of lower end, 4*05; of middle of shaft, 2*1.

in.

—

Description by Dr. Falconer of Fossil Eemains of Siva-
THEEIUM IN THE MuSEUM OF THE AsiATIC SOCIETY OF BeNGAL.

_
No. 327.—Fragment of lower jaw of Sivatherium giganteum, left

side, of a very young animal, showing one molar embedded in germ in

the alveolus, and part of one in front emerged from the alveolus. These
are probably the last milk molar and the first true. The specimen
includes behind the base of the ascending ramus and coronoid. The
tooth in germ exhibits well the peculiar rugous reticulation of the
enamel, so characteristic of the genus. The section in front shows the
molar pressing down nearly to the inferior border of ramus with a very
limited dental canal. From the Sewalik hills near Nahun, presented
by Conductor Dawe.

No. 328.—Detached molar, lower jaw, with crown worn, covered
with a little sandstone matrix. From the Sewalik hills. Presented by
Colonel Colvin ?

No. 329.—Superb specimen of the horn, showing the basal snag and
nearly the whole of the broad leafy expansion, broken off only towards
the apex ; the convex surface shows four deep wavy ramified channels
for blood-vessels of very lai-ge size and converging near the base ; the
horn is convex on one surface and concave on the other. It is

very thick at the inner border, and becomes thinner outwards and
upwards ; the general form of the specimen is an irregular trapezium.
The figure by Lieut. Baker shows the form and characters of the
antler very well. From the Sewalik hills, Ganawur Khal, near the
Haripal branch of the Sombe Eiver. See journ. As. Soc. iv. 506, PL
XLIV. fig. 3, also V. 184, D. 3, 4. Presented by Conductor Dawe.
This antler was ibund connected by matrix to the cervical vertebra
(fig. 2 of PL XLIV. vol. iv. Journ. As. Soc), and both were described
by Lieut. Baker as belonging to a fossil elk.

No. 330—Fragment composing half the molar of a Sivatherium.
Presented by Colonel Colvin.

No. 331.—Fine specimen of second cervical vertebra nearly entire and
deficient only at the anterior and upper part of the spinous process. The
bone had belonged to an old animal, as the epiphyses are completely
synostosed and the ridges and depressions strongly marked. The vertebra
is remarkable for the very great width of the posterior surface measured
at the extremities of the aliform expansion of the transverse processes,

this dimension considerably exceeding the entire height. The body of
the bone is broad at the upper articulating surface ; the odontoid process

VOL. I. T
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is thick, and there is a very rapid contraction immediately below the

verteljral foramen, which is situated high up on either side ; the

median ridge along the under side of the body is in great relief and
thick and prominent at its extremity. The form of the body differs from
that of all other ruminants in the great divergence and spread of the

posterior continuation of the inferior transverse processes, which ter-

minate in a thick projecting mass, instead of being inflected downwards
and inwards as in the bovine ruminantia; the spinous process also

differs remarkably, inasmuch as it appears to have been a short thick

mass instead of a leafy expansion, as in most other ruminants. The
inferior articulating surface is partly concealed by matrix, but it appears
to be oblique and deep ; the posterior oblique processes are broad and
flat. The length of the superior vertebi-al laminse is short as compared
with other ruminants. The projecting edge of the odontoid process is

slightly broken off. In the aggregate of its characters, the axis of the

Sivatherium is remarkable for shortness and thickness.

Dimensions.
Inches

Length of vertebra measured from termination of posterior inferior

surface to edge of odontoid. ....... 7-2

From ditto to margin of anterior articular surface . . . .
6'1

Width of articulation with atlas ....... 5'6

Ditto of constriction of body........ 3-6

Ditto between the posterior terminations of the transverse processes,

partly restored on the right side ...... 9'5

Vertical diameter of vertebral canal . . . . . . 1'9

Transverse ditto ditto 2'

Found with specimen No. 329, and presented by Conductor Dawe,
See Jom-n. As. Soc. iv. 506, PI. XLIV. fig. 1,

No. 332.—Specimen of cervical vertebra, pi-obably the fourth,

more mutilated than the axis. The anterior and jiosterior articu-

lating surfaces of the body present, as also the two posterior
oblique articulating surfaces ; the anterior oblique articulating pro-
cess on the right side' is partly shown, on the left broken off at its

base, as also the spinous process ; on the left side a part of the superior
and inferior transverse processes (Owen) is shown ; on the right they
are broken off close to their base. A good deal of matrix remains on
the fossil, concealing some of the parts. The anterior articulating head
of the body is ovate in its outline as in the ox, but more vertical in its

direction. The posterior articulating cup is very deep. The posterior
oblique articulating processes are very broad. Vertebral foramina
large with a short canal. The bone is too much mutilated to afford
dimensions, but corresponds in dimensions with the axis, and was found
in the same place adhering to the large antler No. 329. All three
probably belong to the same animal.

—

Journ. As. Soc. vol. iv. p. 506,
PI. XLIV. fig. 2.&•

No. 333.—Sixth cervical vertebra, showing the anterior and posterior
articulating surfaces, the former nearly entire ; the bases of the anterior
and posterior oblique processes present, but the articulating surfaces
broken off, as also the spinoiis and transverse processes. Vertebral
foramen is present, on left side, of enormous size, with an exceedingly
short canal.
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The articular head of the body is very convex and broad a.nd less

pointed downwards than in the ox ; its general direction being also

more vertical. The length of the body is very short for the other

dimensions.

Di7nensio7is.
Inches

Vertical diameter of articular head ...... 3'4

Transverse ditto ditto 2'6

Vertical ditto of vertebral foramen ri
Transverse ditto ditto I'l

From near Nahun. This probably came from the same place as the

three last.

—

Joiirn. As. Soc. vol. vi. p. 899.

No. SSi.—Mutilated specimen of vertebra (either, last cei-vical or

first dorsal) presenting the greater part of the body with the articular

surfaces entire, but the neural arch and apophyses broken off; less

mutilated on the right side than on the left, and it is there seen that there

was no vertebral foramen : the posterior articulating sitrface shows,

on its right margin, the smooth depression of a costal articulation : the

anterior articulating surface is very large, globular, and projecting ; the

posterior shows a deep cup, which is oblique in its vertical direction,

indicating that the bone is probably the last cervical. Too much
mutilated to furnish any dimensions. From the Sewalik hills.

Presented by Conductor Dawe.

—

Journ. As. Soc. vi. 899.

No. 335.—Lower end of himierus left side, showing the whole of the

articular head with only a short portion of the shaft. Shaft continuous

with the inner condyle, the outer condyle projecting outwards with

great obliquity as in the rhinoceros. The outer condyle shows

mai'kedly the projecting ridge bisecting its articulating surface, as is

normal in the ruminants.

Dimensions.

Widtli of articular surface at lower border

Ditto greatest width at the upper part of outer condyle

Breadth of articular surface inner condyle

Inches
6-9

7-25

3-9

Ditto outer ditto 2'65

No. 336.—Fragment comprising the upper half of the anti-brachium

right side, showing a considerable portion of the shaft and the whole of

the articular surface of the radius, which is entire ; the olecranon

broken olF; a small splint of the ulna adhering to the shaft. The
articular surface of radius shows the depressions for the corresponding

surface of the humerus ; the inner is large and nearly circular, inclining

obliquely inwards to a lower level than the outer. The outer side of

the bone is marked by a salient tuberosity. Shaft contracts rapidly

from the articular surface, and, in front, immediately below the outer

articular surface, there is a deep rough pit.

Dimensions.

Extreme width of articular head
Transverse diameter of articular surface .

Ditto of inner surface ....
Ditto of outer ditto ....
Antero-posterior diameter of inner surface

Ditto of outer ditto ....

Inches
7-1

5-8

3-2

2-8

2-85

3-3
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From the Sewalik Mils. Presented by Colonel Colvin.

—

Journ. As.

Soc. vol. V. 182.

No. 337.—Nearly counterpart of No. 336, but of the left side and of

smaller size. It shows the articular surface still more perfectly, and

more especially the part in apposition with olecranon. Reference and

source same as last.

No. 338.—^Fine specimen of cervical vertebra, probably the fifth,

showing the whole of the body and the greater portion of the apophyses.

It agrees very closely in general form and dimensions with No. 332,

the various processes being more entire, but more concealed by matrix
;

the body is short, the anterior articular head forms a broad oval, broader

and more abruptly pointed than No. 332. The posterior articular cup

is nearly circular, deep, and with a raised rim. It is very obHque in

the vertical direction.

The superior and inferior transverse processes are separated from

each other by a broad fossa as in Bos. The obliqiie processes show

broad articidar surfaces and the base of the spinous process presents a

stout projection with an oval section. A good deal of sandstone matrix

fills the intervals between the different apophyses, the spinal canal and

the vertebral foramina.

Dimensions.
Indies

Length of body from articular head to posterior border of articulat-

iug Clip ........... 6'

Vertical diameter of articiilar bead 2*9

Transverse ditto at base 2'3

Vertical ditto of articulating cup 3-3

Transverse ditto ditto 2'8

From the Sewalik hiUs. Presented by Conductor Dawe. This

specimen, in conjunction with Nos. 332, '333, and 334, shows the four

last cervical vertebrae, the atlas and third being alone wanting in the

collection.

No. 339.—Lower end of humerus, left side, showing both condyles

with a portion of the shaft attached ; the inner condyle as in No. 335,

the dividing ridge upon the articular surface of the outer condyle is very

prominent, and the articular surface is in fine preservation. The
exterior surface of the outer condyle forms an irregular depressed disc.

This specimen is in two pieces.

From the Sewalik hills. Presented by Colonel Colvin. See Journ.

As. Soc. V. 182. This specimen is of smaller size than No. 33.5, but

the articular surface is better preserved. It agrees in size with the

articular surface of the radius, No. 337, so as nearly to match.

No. 340.—Fine fragment comprising the inferior half of the right anti-

brachium, the fibular portion being broken off, but shoAving the whole

of the articular surface of the radius, which agrees very closely with

that of the bovine ruminants ; the bone is enormously large when com-
pared with the radius of the recent Gour.

Dimensions.
Inches

Length, of fragment ......... 9'5

Width of articulating bead . . . . • . . .5-6
Antero-posterior diameter of head at the inner side . . .3-5
Transverse diameter of shaft where broken . . ... .3-9
Vertical ditto 2-8
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The medullary cavity is filled with a solid mass of crystals of

carbonate of lime.

This and the six following specimens, from the Sewalik hills, were

presented by Colonel Colvin.

—

Journ. As. Soc. v. 182.

No. 341.—Lower end of radius left side, resembling exactly the

former, but still more perfect in its articular surface, which is as com-
plete as in a recent bone.

The dimensions are smaller than in the preceding specimen.
Inches

Width of articulating head . . . . . . . . 5-1

Height of styloid apophysis of ulna . . . . . . . 1'3

No. 342.—A similar specimen of same side, alike in every respect,

except that the portion of the shaft is shorter.

No. 343.—Another of the same side, agreeing in every respect,

except that the shaft of the bone is considerably longer, comprising the

lower two-thirds. Dimensions smaller than the two last. Probably

belonged to a female. The shaft of the bone, instead of being broad

and flat, is compressed laterally, so as to form an angle upwards with

considerable depth, showing a somewhat triangular oiitline in section.

No. 344.—Fragment of lower end of left radius, the outer portion of

the lower articulating surface broken off".

]\fo. 345.—Specimen comprising the inferior third of the right radius,

with the carpal bones and upper part of the metacarpus connected

together by matrix; the two principal bones being bent, so as to be

parallel to each other. The bones are so enveloped by matrix as to

present no distinct character ; the core of the metacarpal is divided in

section by a vertical plate of bone showing its composite nature.

Dimensions.
Inches

Width of articulating head of radius partly broken off . . .5-4
Ditto of head of metacarpus . .

4-8

JSTo. 346.—Fine specimen consisting of the left metacarpus perfectly

entire, cleared of matrix. The bone corresponds exactly, in the form of

its articular terminations, with the same bone in the Gour, but is

proportionally shorter, thicker, and broader in its dimensions. The

articular epiphyses are synostosed, indicating the animal to have been

adult, but probably a female, as it is considerably smaller than

No. 345.
Dimensio7is.

Inches

Length of bone . . . . _

13'

Transverse diameter of carpal articulating surface . . .
.4-3

Antero-posterior ditto inner side 2-4

Ditto outer side . . . . . • • • • . 1'8

Transverse diameter of inferior articular surface .... 4-3

The interval between the divisions of the articular ends below is

very narrow and the salient ridge between the pulley surfaces very

salient, as in Bos.

No. 347.—Fine specimen comprising the tipper half of the tibia,

showing the whole of the articular surface nearly complete ;
the form
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agrees closely in every respect with that of Bos, the posterior outer

angfe being deflected downwards exactly as in Bos : the longitudinal

ridge along the shaft proceeding from the tubercle is thick and naassive,

with a deep fossa on its outer side.

Dimensions.
Inches
9-2

6-8

,
3-5

,
3-8

Length of fragment ........
Transverse diameter of articular head .....
Antero-posterior diameter of inner articular surface

Ditto of outer

Purchased at auction along with head of Elephas .insignis.

No. 348.—Fragment comprising nearly the whole length of the shaft

of the right tibia with the articular surface beloAV, the uj^per end broken

off a little below the tubercle ; the articular surface corresponds closely

with that of the Gour, the bone being proportionally much thicker and

shorter.

Dimensions.
Inches

Length of fragment ......... 155
Transverse diameter of articular head ...... 5-

Antero-posterior ditto of outer cup....... 3*5

This and the remaining specimens from the Sewalik hills. Presented

by Colonel Colvin.

—

Journ. As. Soc. vol. v. p. 183.

No. 349.—Lower end of left femur, presenting the condyles and
rotular pulley with a short portion of the shaft. A good deal of

obliquity of direction of the rotular pulley from within outwards

;

borders of pulley more or less injured ; condyles nearly of equal size;

form and depression closely resembling what are seen in Bos.

Length of fragment ....
Transverse diameter of articular head
Interval between condyles

Length of rotular pulley

Antero-posterior diameter ofi nner condyle

Transverse ditto .....
Antero-posterior diameter of outer condyle

Transverse ditto ditto ....
The form of shaft of bone not well shown.

Inches
8-6

6-1

1-4

3-7

3-6

2-4

3-7

2-1

No. 350.—Astragalus, right, nearly entire, partly covered with

matrix, bitt the impressions and articular sirrfaces sufficient to show
that it resembles in general form the astragalus of Bos, the proportion

being thicker, broader, and shorter.

Inches

Length of bone .......... 4'8

"Width of lower articular . . 3'3

Ditto upper ditto .......... 3'4

No. 351.—Compound bone of tarsus, including scaphoid, cuboid, and
two cuneiform forms, of left side.

General form and articular surface like those of the ordinary

ruminants.
Inches

Transverse diameter . 4-5

Antero-posterior ditto ...,,.,,. 4-.5
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]Vo. 352.—Left calcanenm, apophyses broken off, but presenting the

whole of the articular surfaces as distinctly as in the recent bone.
Inches

Length of fragment . . . . . . . • . 5'3

Ditto astragalus articulation 3-3

Height of bone 3'8

No. 353.—Eight calcaneum, presenting the whole of the long apophy-

sis and the base of the articulation with the astragalus ; lateral portion

broken off. The bone is short, thick, and stout.

Inches

Length of apophysis to articular siirface 5"

Height of ditto 2-8

JSfo. 354.—Lower end of right tibia, presenting the whole of the

articular surface with an extraneous piece of bone adhering to the side.

No. 355.—Proximal metacarpal or metatarsal phalanx of outer toe,

left side; a thick and massive bone as compared with the ordinary

ruminants. The proximal articulation very deep ; distal articulation

very unequal and oblique.
Inches

Length 5'1

Height of proximal articular surface . . . . . . 2'5

Width of ditto 2-5

JSfo. 364.—Middle phalanx of toe, of large size, but very short.
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XIIL THE FOSSIL BOVID^, CEEYID^, AND
ANTILOPID^ OF INDIA.

[The fossil Bovidce, Cervidce, and Antilopidce of India, have
still to be described.

Dr. Falconer distinguished at least six new species of

Bovidce, among the Sewalilc fossils, which he designated in a
manuscript synopsis, Hemibos triquitriceras, Amphibos acuti-

cornis, Amphibos elatus, Amphibos antilopinus, Bos Sivalensis,

and Bos occipitalis. The two first are figured in unpublished

plates of the ' Fauna Antiqua Sivalensis ' (Plates H. and I.),

by referring to a description of which, further on in this

volume, the numbers of the specimens in the Catalogue of the

British Museum will be found. Outline sketches of Bos Siva-

lensis are among the unpublished drawings for the Fauna
deposited in the British Museum ; and the specimen de-

scribed under No. 562 of the Catalogue of the Museum of

the Asiatic Society of Bengal was probably Bos occipitalis.

There are no means of identifying the two remaining species.

References to the Sewahk Bovidce, with figures by Messrs.

Baker and Durand, will also be found in the ' Journal of the

Asiatic Society' for October, 1835, vol. iv. p. 569. Dr.

Falconer also described two species of fossil Bovidce from the

valley of the Nerbudda in his Catalogue of the Museum of

the Asiatic Society of Bengal, viz. Bos Palceindicus and Bos
Namadicus. The former is figured in an unpubHshed plate

of the ' Fauna Antiqua Sivalensis ' (G.), in the description of

which the catalogue numbers of the specimens in the British

Museum are given, and from which the figures in Plate XXII.
have been copied. Brief descriptions and figures of the fossil

buffaloes of the Nerbudda valley by Dr. Spilsbury will also

be found in the ' Journal of the Asiatic Society,' vol. iii.

p. 399, vol. viii. p. 952, vol. ix. p. 551, vol. x. p. 626, and
vol. xiii. p. 765.

The Sewalik Collection in the British Museum also con-

tains numerous remains of Cervidce. In a manuscript synopsis

of Sewalik fossils by Dr. Falconer, two unnamed species of

Cervus, a third, Cervus Palceindicus and a species of Dorcathe-

rium imoschinum), are entered under the head of Cervidce.





DESCRIPTION OF PLATE XXII.

Bos Pal^indicus and Bos ISTamadicus.

Fio-. 1. Shows the cranium and horns of Bos Palceindicus from the

Nerbudda, about one-eighth of the natural size. The drawing

is a restoration from several specimens in the British Museum

(Cat. Nos. 39,759 and 39,715). These specimens were ascer-

tained to belong to the same individual, and the restoration has

been executed by Mr. Dinkel in accordance with an outline

drawing found among Dr. Falconer's papers. The separate

specimens are also figured in an unpublished Plate of the Fauna

Antiqua Sivalensis. (See pages 280, 546, & 554.)

Fig. 2. Lateral view of same skull as shown in fig. 1, one-fifth of the

natural size.

Fi"-. 3. Section of horn of same specimen, one-fifth of the natural size.

Fig. 4. Fragment of cranium showing forehead, portion of right horn,

and left horn-core of Bos Namadicus, one-tenth of the natural

size. The specimen has been drawn by Mr. Dinkel from the

original in the British Museum (Cat. No. 39,760), and is also

figured in an unpublished Plate of the F. A. S. (See pages

287 & 545.)

Fig. 5. Profile view of another cranium of Bos Namadicus, one-fifth of

the natural size, drawn by Mr. Dinkel from the original in the

British Museum. Cat. No. 39,758. (See pages 280 & 545.)

Fig. 6. Section of horn oi Bos Namadicus, one-fifth of the natural size.

(See pages 286 & 545.)
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Dr. F. also refers to nnmerous remains of Cervus in his Cata-
lo^e of the Museum of the Asiatic Society of Bengal ; and a
description with figures of vertebrae and antlers of the ' fossil

Elk of the Himalayah,' by Lieut. Baker, but subsequently
referred to Sivatherium by Dr. Falconer (see page 273), will

be found in the ' Journal of the Asiatic Society of Bengal

'

for September, 1835, vol. iv. p. 506. Another fossil species

of Cervus from the valley of the Nerbudda was designated by
Dr. Falconer, Cervus Namadicus, but has not been described.

Dr. Spilsbury, in his account of fossils found in the valley of
the Nerbudda, refers to fragments of upper and lower jaws
and teeth of deer. (See Journ. As. Soc. vol. x. p. 626.)

The Sewalik fossils also included several species of Ante-
lopes which were designated by Dr. Falconer A. Paloeindiea,

A. gyricornis and A. picta, in a manuscript synopsis. Brief
descriptions of some of these Antelopes with figures, by
Messrs. Baker and Durand, will be found in the ' Journal of
the Asiatic Society,' vol. iv. p. 569, and vol. xii. p. 769. The
Antilope Palceindica is also described by Dr. Falconer in the
Catalogue of the MiTseum of the Asiatic Society of Bengal,
and the specimen thus designated is said to agree closely with
the Sewalik fossil Antelope, described and figured by Capt.
Baker, in the ' Journal of the Asiatic Society ' for September,
1848. Capt. Baker's specimen is now in the British Museum
(E'o. 39,594), and is represented in Plate XXIII. from original

drawings by Mr. Dinkel. Among the Sewalik specimens in
the British Museum there are also remains of an Antelope
with twisted horns, probably the A. gyricornis of Falconer.
—Ed.]

I.

—

Description by Dr. Falconer of Eemains of Large Bovine
EUMINANTS FROM THE SeWALIK HiLLS, IN THE MuSEUM OF THE
Asiatic Society of Bengal.

No. 562. Bos.^—Fine skull of a bovine ruminant, nearly perfect,

from the occiput on to the diastema, showing the zygomatic arches,
temporal fossa and the whole of the spheno-palatine region, together
with two lines of molars, in situ ; the crowns of those on the left side
broken oiF; the three posterior molars on the left side nearly entire; a
horn-core is present on the left side, absent on the right through a fracture,

which has carried it off below the base. The cranial part of the skull
differs remarkably from all known bovine ruminants in this respect,

that the occipital bone appears to terminate at the occipital crest, or
close to it, and that no part of the parietals enters into the occipital

plane. The horns are pyriform in section, with a very sharp edge
behind and a broad surface in front ; they are closely approximated on

' Bos occipitalis, Falc. ?

—

[Ed.]



282 FAUNA ANTIQUA SIVALENSIS.

the broAV, and start outwards and upwards, but curve forwards towards

their tijD. The plane of the frontal is flat to between the commence-
ment of the horns, and then descends in a sudden curve between the

horn- cores, to meet the plane of the occipital at an obtuse angle. The
occipital crest is very prominent ; orbital rim also prominent, the lachry-

mal bones present rough tuberosities at the orbital margin, as in the

bovine group ; there is also no lachrymal fissure ; the two supra-orbital

foramina very large. The nasals are received into an angular fissure

of the frontals, their apices ascending nearly to a line with the anterior

border of the orbit. The orbits differ in a remarkable manner from
those of the ordinary bovine ruminants, in having their greatest

diameter in the vertical direction, instead ofantero-posteriorly. Between
the supra-orbital foramina there is a raised portion of the surface of

the frontal of a horse-shoe shape, about a Hne in thickness, and with a

rugous fimbriated margin about two inches in breadth, the sinus at the

posterior part passing gradually into the surface of the frontal. This
rugous disc is unknown in other ruminants. The maxillaries contract

abruptly in front of the orbits ; their tuberosities are very prominent.
Teeth.—The three posterior molars on the left side are weU worn,

showing the animal to have been fully adult, and a large accessory

pillar, narrow and compressed, but of considerable depth, is seen in the

sinus between the two barrels of each molar on its inner side, as in the

bovine ru.miuants. The palate is broad.

Dimensions.
Inches
12-6

8-6

7-7

Teetli from occipital condyles to commeneement of diastema
Ditto from summit of occipital crests to apex of nasals
Width at posterior margin of orbits

Ditto at anterior ditto ......
Constriction of maxillaries in front of orbits .

Ditto of frontals behind orbits ....
From base of occipital to summit of occipital crest .

Width of occipital region measured at the pars petrosa
Height from surface of palate to frontal .

Width between outer border of condyles.

Distance between occipital crest and base of horn .

Length of temporal fossa .....
Interval between base of horns ....
Height from palate to broken extremity of nasals .

Length of contraction between base of horn and posterior margin
of orbit

Vertical diameter of left orbit ....
Antero-posterior diameter of left orbit .

Vertical diameter right orbit.....
Antero-posterior ditto ......
Length of hne of molars (5) right side .

Greatest width of palate .....
Length of left horn-core fragment....
Antero-posterior diameter at base ....
Thickness of ditto at ditto .....
Antero-posterior diameter near broken tip

Transverse ditto

The dimensions of the two orbits differ a little

crushing on the right side. The principal distinct:

The occipital not rising above the occipital crest. 2. The great

narrowness of the parietal region betAveen base of horn and occipital

crest. 3. The close approximation of the liorn-cores. 4. The short

5-5

6-9

6-1

8-5

7-

3-8

11
5-5

2-

4-5

1-9

2-7

1-9

3-

2-

4-9

3-3

9-

5-

3-

3-4

2-7

consequence

ve marks are :

of

1.
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interval between tlie base of the horn and the posterior border of orbit.

5. Projection of orbits above plane of frontal. From Colonel Colvin's

collection.

iVb. 571. Sos ?—Cranium of a good sized bovine ruminant, in

the cranial portion nearly entire, together Avith the maxillaries on to

the diastema ; nasal bones wanting. Sj^ecimen shows core of left horn

a good deal abraded, the right broken off, but the specimen is so

much enveloped by matrix as to conceal all the principal parts ; the

occipital, parietal, and frontal regions resemble 562, of which this may
have been a female.

No. 572. Bos ?—Fine fragment comprising lower jaw, right

side, showing the last five molars in situ. The teeth correspond in

pattern of crown and accessory pillars with the bovine ruminants

;

they are well worn, and the posterior talon of the last is broken off.

The compressed accessory pillar between the barrels agree closely with

the corresponding teeth of iipper jaw of No. 562, of which species this

was probably the lower jaw.
Inches

Estimated length of last five molars ...... 5'5

Lengtli of fragment ......... 5'7

Height to alveolus, behind 2-8

Ditto, in front . . . . . . . . . . I'S

No. 574. Bos ?—Fragment comprising the terminal portion of a

curved and conical horn-core, probably bovine, which shows no indica-

tion of a ridge on its upper edge.
Inches

Length of fragment ......... 6'8

Antero-posterior diameter at base ...'.... 2'2

Transverse ditto .......... 1'9

No. 575. Bos ?—Portion of base of a thick horn-core of a bovine

ruminant, presenting a different section from the horn-core of 562.

Inches

Long diameter .......... 4'2

Short ditto 3-8

No. 576. Bos ?—Fragment of horn-core, presenting the charac-

ter of 562, with a sharp upper edge.

No. 577. Bos ?—Fragment of horn-core in two pieces, present-

ing nearly a square section like 575, but of smaller size; fitting a

detached frontal portion of cranitim.

Inches

Length of fragment of horn 9'6

Subsequently the fi-ontal portion of this specimen was discovered.

It is the specimen referred to by Mr. E. Blyth as identical, or nearly so,

with Capra Sakeen (BL), vide Journal As. Soc. xi. p. 103.

No. 578. Bos ?—Fragment of a horn-core presenting nearly a

square section, with a sharp edge on one side, differing in form from

562.

No. 579. Bos ?—Another portion of horn-core of similar form to

last, with sharp edge on the concave side, belonging to upper part of

core. Section nearly triangular.

No. 580. Bos : ?—Part of cranium of a middling-sized ruminant.
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sho-ndng only occipital and part of sphenoid, too defective for further

determination.

iVo. 607. Bos ?—Skull nearly complete from the occipital con-

dyles on to the diastema, Avith two lines of molars, both orbits and the

right zygomatic arch; both horn-cores broken off, and the upper

lamina of the frontal bone denuded, so as to afford no characters in

that part. The skull is nearly of the same size as 574. The molars

are i'ar advanced in wear, and show the compressed accessory pillar

between the barrels, exactly as in 572. Eime of orbits more or less

damaged, but the left shows the great vertical height seen in 572.

From Sewalik hills, sandstone matrix.

II.

—

Description by Dr. Falconer of Fossil Species of Bos

FROM THE NeRBUDDA, IN THE MuSEUM OF THE AsiATIC SOCIETY

OF Bengal.

No. 18. Bos PalcEindmis.— Cvani-um with the cores of 2 horns

attached, broken off in front across the orbits, where it is much muti-

lated ; occiput, right condyle, and left styloids, with the occipito-sphenoid

region and zygomatic fossa on either side nearly entire. Core of right

horn in 4 pieces, extending nearly to the apex. Left core in 3 pieces,

of less extent. Dimensions—Length of right core 2 feet 9 in. ; breadth

at base 6^ in. ; thickness 4;^ in. Length of left core 1 foot 11 in.;

breadth of skull at base of occiput 13 in. ; ditto from occipital condyles

to plane of frontal 10 in. The horn-cores spread out more horizontally,

and Avith a less incHnation upwards than in the existing wild buffalo,

slightly concave anteriorly and convex behind. A cord stretched

between the tips would subtend the plane of the cranium behind the

frontal. In all these respects it differs from the existing wild buffalo,

and so far as the horizontal offset is concerned it approximates to the

Gayal, from which, however, it differs in the flattened form of the

horns and in every other respect. The posterior border of the cores

encroaches much upon the temporal fossa, which is narrow. These

characters are so constant, as shown by still better specimens in the

British Museum, that there can be little doubt that the species is dis-

tinct from the existing wild buffalo. The specimen is in a soft friable

condition, and covered with calcareous matrix
;
probably belonged to

an adult male of large size. This fine specimen has remained unfigured

in the Journal. It would appear to have been the intention of Mr.

J. Prinsep to have described and dra^vn it; this he postponed, ex-

pecting similar specimens from Conductor Dawe. His subsequent

fatal illness prevented this design from ever being carried out (vide

Jour. As. Soc, vi. 489). Found by Dr. Spilsbury, near Sagauni (or

Sejouni).

No. 19. Bos Palmndicus.—^Mutilated cranium broken off across the

orbit with the base of the left core attached, ths right core with the

parietals and vertex broken off. Occiput nearly entire with the con-

dyles, occipito-sphenoid region and right styloid and mastoid entire,

together with the left temporal fossa. Width of core at base 6-^ in.

;

thickness 4^. Width between the outer marram of occipital condyles
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5^. Long diameter of occipital condyle 25'75 in.; transverse 1'75.

Foramen magnum, antero-posterior diameter, 1'7 in. ; transverse dia-

meter 1'75 in. This Avould appear to be an adult male specimen of

same species as No. 18. From Hoshingabad (^vide Jour. As. Soc, vol.

viii. 950, figs. 3 and 9).

JVo. 20. Bos Palmindicus.—Specimen consisting of a nearly entire

cranium broken oiF anteriorly at the diastema, and bearing the cores of

both horns, the right broken off a little above the base, the left 9 inches

long. All the molar teeth on both sides protruded and worn, the occi-

pital portion agrees in form with the large specimen No. 18, of which it

would appear to be an adult female, judging from the less prominent

development generally and the smaller size of the horns. Length of

specimen 17^ in. ; height from sphenoid to surface of frontal 8 in. ; width

of skull at constriction between the horn-cores and orbits 8J in. ; width

of brow between middle of orbits 1\ in. Length of brow from vertex

to upper margin of orbit 7^ in. ; length of line of molars, left side, 6^ in.

;

greatest width of left horn 5 in. ; thickness 3 in.

The left horn-core, right condyle, right styloid, left zygomatic arch,

and glenoid surface, palate, occiput, frontal, and both orbits, also the

two maxilJaries, are nearly entire. Nasals broken off. The specimen is

encrusted with a hard calcareous gritty matrix. (From Hoshingabad.)

Memo.—This cranium is described by Mr. James Prinsep, and a series

of 8 different dimensions as compared with a skuU of a buifalo (not

stated whether wild or tame) prepared by Dr. Evans (Journ. As. Soc,

vol. iii. p.
399).i

No. 21. Bos Palmindicus.—Specimen comprising left maxilla nearly

complete in height and containing 6 molars protruded from the jaw : all

the rest of the skull wanting. Length of line of molars 6 in. ; height

from edge of molars to upper margin of the fragment 9j in. Probably

adult.

No. 22. Bos Palceindicus.—Lower jaw, left side, comprising nearly

the whole length of horizontal ramus, broken off in front near symphy-
sis, and behind at the offset of the ascending ramus in a line with the

molars, containing 6 adult molar teeth, all protruded and worn, but not

of an old animal. The grinding pattern is a little obscured by matrix,

which encrusts the specimen ; but it would appear to correspond with

Bos Palceindicus. Length of fragment 13-25 in. ; length of line of

molars 7^ in. ; height of jaw at the last molars 4 in. ; at the anterior

edge of the 1st premolar 2\ in. Length of diastemal portion 2-^ in.

;

greatest thickness If in.

No. 30. Bos Namadicus.—Enormous core of bovine ruminant, en-

crusted with matrix, much curved in the outline and nearly circular in

section. Girth, 5 inches above base, 1 foot 7 in. Length along convex

> Respecting this specimen Mr. J.

Prinsep writes in Journ. As. Soc, vol. iii.

p. 399 :
—

' The direction of the horns in

the Hoshingabad fossil skull give it at

first sight the appearance of a buiFalo's

head : and the convexity and breadth of

the forehead, as well as the angle of the

occiput, both tend to rank it with this

genus ; or at least certainly to separate

it widely from the Aurochs and the do-

mestic ox, as described by Barou Cuvier.'

^[Ed ]
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curve 3 feet 8 in. Diameter wliere tip is broken off 3 in, Tliis horn-

core differs in size, form, and curvatiu-e from any kno^\'n ruminant. It

is much more circular than that of the Gour or Gayal, in whicli respect

it differs still more than the Bos Palcehidicus, and it would appear to

indicate a distinct fossil species now extinct.

The core is hollow throughout, having a thin shell. Surface encrusted

thickly with matrix, which requires removal. Consists of 2 fragments,

which join ; a portion of the tip is wanting.

No. 31. Bos Namadicus.—Fragment of horn-core, left side, detached,

presenting the same characters as No. 30, namely, a ciirved outline

and nearly circular section ; it is less covered Avith matrix, and at tlie

upper and convex edge shows a ridge similar to Bos grunniens, Avhich it

resembles also in circular section. The specimen is partly covered

with hard sandy matrix and is harder and stronger than the other

bovine remains above described. Length 1 1 inches
;

girth near base

14| in. ; at small end of specimen 13 in. (From Jahnsee Ghat on the

Nerbudda.)

No. 32. Bos Palceindictts.—Detached fragment of horn-core with a

slight portion of the frontal attached to its base ; the left side ; hollow and
in the soft condition of the other Nerbudda fossils.

Length 11^ in.
;
girth near base 19|. Long diameter 7 in.; short

diameter 4^ in.

No. 33. Bos Ncnnadicus.—Mutilated cranium, presenting the occi-

pital and sphenoidal region nearly entire ; left occipital condyle and
i-ight mastoid complete ; occipital and frontal surfaces perfect, from
superior margin of foramen magniim to the commencement of the

nasals ; cores of both horns broken off—on the left side within the base

of the pedicle of the core—and on the right side the fracture includes

the base of the core, the margin of the frontal and orbit, all of which
are removed. A portion of the upper border of left orbit remaining.

The frontal plane longitudinally is slightly convex with a shallow con-
cavity upwards, between the commencement of the horn -cores. The
vertex projects posteriorly to a great extent, so as to overarch the plane

of the occipital condyle 2^ inches. Occipital region concave from
above downwards ; in these two respects differing very notably from
the skulls of the Goui* and Gayal. Judging fi-om the section of the

core on the left side, it Avas more or less cylindrical in form ; in this

respect also differing from these two species.

Length of specimen from vertex to broken margin in front, 13 inches

;

height from posterior edge of body of sphenoid to vertex, about 8^ inches
;

width of skull at base of occiput, 9-^ inches ; height of occipital surface

from inferior margin of foramen magnum to posterior border of vertex,

7^ inches; long diameter of occipital condyle, 2| inches; short ditto,

1-6 inch; width of frontal at constriction behind orbits, 8;^ inches.

Dr. Spilsbury states that this cranium and the specimen No. 31 were
found in the same place; they are marked No. 1 andNo. 2. In conjunction
with the huge horn-core No. 30, they would appear to afford conclu-
sive evidence of a fossil species of Bos from the Nerbudda, distinct

from Bos Palceindicus and Gour and Gayal, or from any other described
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existing form. From the complete synostosis of the two frontals, it is

inferred that the animal was an aged adult ; and the smaller size of the

horn, as compared with specimen No. 30, would seem to indicate that

it was a female. ^

The forehead of this specimen is flat and slightly concave above ; it

is square, taking the base between the orbit ; its height is about equal

to its breadth. The horns are attached to the extremity of the highest

salient line of the head ; the plane of the occiput forms an acute angle

with the forehead (it is over-arched), and the plane of the occiput is

nearly quadrangular, instead of semi- circular, all these being distinc-

tive characters of the Taurine Bovidce (ox), as contrasted with the

Bisons and Aurochs. {Vide Cuvier, Menagerie du Museum, article

' Zebu,' p. 4.)

No. 34. Bos Namadicus.—Specimen of the posterior part of the

cranium, nearly perfect on the left side from the vertex to the middle

of the orbit ; mutilated on the right side ; the inter-frontal suture, and
that uniting the two lateral occipitals with the superior occipital are

widely open, showing that the animal was very young, which is further

borne out by the dimensions. The left horn-core is attached to the

extent of about 5 inches and is given off horizontally, with a slight

inclination upwards. The occipital condyles, the styloids, and tym-
panic bulla; are entire on both sides, together with the auditory

foramina and the whole of the basi-sphenoid region. The right side of

the vertex and the upper part of the frontal, together with the right

orbit, are gone. Part of the left orbit remains. The plane of the

frontal exhibits the same general form as in specimen No. 33, and the

vertex projects posteriorly, overarching the occipital exactly as in that

specimen. Length of fragment from vertex to anterior fracture,

6-5- inches; width of forehead at constriction behind the orbits, G^
inches; long diameter, 2'6 inches; short diameter, 2'3 inches; ex-

treme distance between the outer border of the two occipital condyles,

3'6 inches. The core is cylindrical in section, like specimen No. 31,

being a httle flattened in front and more convex behind. This speci-

men would appear to aiford further proofs of the inference derived from

31 and 33, as to the distinctness specifically of Bos Namadicus.

No. 35. Bos ?—Specimen consisting of facial part of the cranium

from the orbits, exhibiting the niaxillaries on both sides with the entire

line of molars in situ, the posterior part of the diastema and a portion

of the nasals; the intermaxillaries broken off. This specimen is exactly

in the same mineral condition, with a ferruginous tinge, as the cranium

No. 20.

Dimensions.—Length of the molar series, right side, 5f inches ; dis-

tance between the outer surfaces of the molars at the middle of the

series, 4| inches ; width of palate taken at the rear of the last molar,

3 inches; ditto in the middle, 3'25 inches; ditto between anterior

molars, 3 inches. The molars on the right side are quite entire, they

are all protruded and well worn. Species indeterminable without

more detailed comparison.

' Vide Dr. Spilsbury in Journ. As. Soc. xiii. 765, PL ii. fig. 3 c.
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No. 36. Bos ?—Fragment comprising facial part of cranium,

like 35, but crushed laterally, presenting the two maxUlaries with the

whole series of molars in each. Nasals broken off by a fresh fracture

near commencement of diastema. The palate is broken from the

crushing, and the opposite lines of molars are at tmequal heights.

Length of left molar series, 5 "9. The molars are all protruded and in

the same state of wearing as in No. 35. The specimen is encrusted

with an argillaceous matrix.

No. 41. Bos Namadicus.—Fine specimen of craniiim, nearly entire,

exhibiting the whole of the chevron region from near the vertex on the

right side, as far as the extremity of the nasals, which are broken off

at their tips ; also all the maxillary portion of the diastema, with a
portion of the right incisive; the two orbits nearly entire; the two zygo-
matic arches and temporal fossaj ; the four back molars on the right

side, and the five front molars on the left side, all protruded and worn
so as to show that the animal was frilly adult but not aged. Also the

whole of the lower surface of the cranium, from the diastema back
along the palate and spheno-palate region on to the occipital foramen.
The basi-sphenoid protuberances, occipital condyles, foramen magnum,
tympanic bullse, and glenoid cavity perfectly entire, with the auditory
foramen, right side, partially shown. Also the posterior and basal por-
tion of the occipital entire.

Deficient only at the vertex, which is broken off obliquely from the

right angle downwards and forwards to the left, the fracture having re-

moved the left side of the occipital plane, the whole of the occipital

crest, and the cores of the two horns. On the left side the fractiu-e

encroaches upon the plane of the frontal, but on the right the base of
the core of horn is in situ, broken off vertically in a line with the

supra-auditory apophysis at the root of the jugum. Truncated in

front about the middle of the incisives ; the supra- and infra-orbital

foramen present on both sides. In all other respects the specimen is

singularly perfect, with the exception of the inferior border of the
right orbit, which is abraded. The form of the cranium in this speci-

men differs very notably from that of the Gour and Gayal and other
bisontine forms, recent or fossil, in its much greater elongation as
compared with the width, in the lesser prominence of the orbital

margin, and in the more slender proportions of the whole of the facial

and muzzle regions. In these respects it exhibits a considerable re-

semblance to the taurine division of Bos as represented by Bos primi-
genius. This is well shown in the form of the construction between
the base of the horn-cores and orbits, which is in a long curve. From
Jahnsee Ghat on the Nerbudda.^

Extreme length of specimen, 18 inches; from the broken margin of
vertex to commencement of the diastema, 16 inches; from ditto to

upper border of orbit, 6-^ inches; antero-posterior diameter of orbit,

3'3 inches ; transverse ditto, 25 inches ; length from anterior border
of orbit to commencement of diastema, 7"3 inches ; length from broken
border of vertex to the naso-lachrymal termination of the frontal, 10'5,

Length of truncated portion of muzzle in front of molars, 2'2 inches
;

' Vide Jour. As. Soc. Beng. viii. 951.
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length of line of molars, left side, 6-1 inches; width of frontal at con-
striction behind the orbits, 7-1 inches ; ditto between the outer borders
of the orbits, 9 inches ; height from surfiice of occipital condyle to
plane of frontal at vertex, 6-4 inches ; length of nasals to commence-
ment of incisive bone, 7-2 inches; width of face immediately in front
cf orbits, 6-2 inches ; ditto at the maxillary tuberosities, 5-9 inches

;

ditto at commencement of diastema, 3-4 inches.

Interval between outer margin of zygomatic arches, 8-2 inches ; in-
terval between external surface of maxillaries at the rear of the back
molar, 4-7 inches ; ditto, at commencement of penultimate molar,
5-3 inches; interval between inside of back molars^ 3-1 inches; ditto,

between the penultimate molars, 3-2 inches ; ditto, in front between the
two premolars, 2-9.; width between the diastemal ridges of the maxilla-
ries, 1-5 inch

; from anterior border of orbit to infra-orbital foramen,
6"2 inches.

The interfrontal suture is distinctly shown, also the transfrontal and
the other sutures of the face.

From the description and dimensions above given, the cranium is

considered to indicate a distinct species of Bos and to agree with the
specimens Nos. 32, 34, and 35, and to be a female. The general form
presents many analogies with the cranium of Bos jyrimigenins figured in
Owen's Brit. Fossil Mammalia, fig. 208, page 498, and with the crania
figured in the Ossemens Fossiles, PI. CLXXII., figs. 1 and 2.

No. 47. Bos Namadicus']—Fragment of cranium, very much muti-
lated, showing only occiput with occipital condyles, foramen magnum,
and right mastoid process, with a nest of calcareous crystals occupying
the cranial cavity and the cancelli of the hollow vertex. This must
have belonged to an animal of very large size. Query? Did the huge
horn-core No. 31 belong to this cranium?

Ill

—

Description by Dr. Falconer of Fossil Remains of Antelope,
from the Sewalik Hills, in the Museum of the Asiatic
Society of Bengal.

No. 569. Antilope.—Fragment of skull, comprising the whole of the
cranial portion nearly entire with the occipital and parietal regions,

right orbit, and the bases of two horn-cores, that on the left side 1^ in.

long. The animal was of a size between the Nylghau and the Antilope
cervicapra ; the ii-ontal on either side shows a prominent ridge from
the base of the horn towards the occiput as in the Nylghau ; the fron-
tals are too much mutilated to show whether there are ridges in front

of the horn. The horn-cores are cylindrical and appear to start from
the brow as in Antilope cervicapra ; tympanic bullas large.

No. 578. Antilope.—Fragment of cranium of an antelope, comprising
the left frontal detached, with a thick cylindrical horn-core attached,

and showing a part of the cup of the left orbit. It corresponds very
closely in size and appearance with 569, and probably belonged to the

same species which is considerably larger than Antilope cervicapra.

VOL. I. U
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No appearance of a spiral twist in the core of the horn as in that group

of antelopes.

Inches

Length of horn-core 4-5

Antero-posterior diameter . . . . . . . . 1'7

Transverse ditto , . 1"6

From near Nahun.

No. 581. Antilope Palceindica.—Fine cranium of an antelope, com-

prising two horn-cores, both orbits and the facial portion as far as the

diasteme with the line of molars on either side ; the specimen is at once

distinguished by the close approximation of the horn-cores, by the

sudden inclination which the posterior jmrt of the frontal makes with the

nasal plane in a line with the middle of the orbits, and by the deep

lachrymal fossae in front of the orbits. The specimen agrees most

closely in form and proportion with that figured at vol. xii. Journ. As. Soc.

p. 770, figs. 1 and 2, described by Captain Baker. The horns diverge

slightly and at the same time curve backwards and outwards. The
species differs very remarkably in form from any Asiatic antelope

known, and Captain Baker compares it to the Sassaybe or Acronotus

lunatus. It is considerably larger than Antilope cervicapra—more

nearly approaching the size of the Nylghau. Occipital and sphenoidal

regions entirely wanting. Molar teeth devoid of any accessory pillar

between the barrels.
Inches

Length of fragment from behind the horn-cores to commencement
of diasteme .......... 10"

Length of right horn-core fragment ...... 3"

Interval between cores at base ....... 0'5

Ditto at two inches height ........ 0-8

Antero-posterior diameter of orbit....... 2'3

Length of line of molars ........ 3'9

Height from alveolar border to middle of nasals . . . .4-2

The supra-orbital fossse are very deep and marked, as in the

Antilope cervicapra and as shown in Captain Baker's figure, although

otherwise described in his paper. The supra-orbital foramina are very

much smaller than in that species. ( Vide Plate XXIII.)

No. 582. Antilope Palceindica.—Another specimen very like the

last, but more perfect, contained in a mass of matrix enveloping a great

number of bones of different animals in all directions, among others

apparently the metatarsal extremity of a Sivatherium. The right horn-

core is of considerably greater length than in No. 581, and diverges

outwards exactly as in Captain Baker's drawing; orbits, zygomatic

arches and molars on both sides are present, but covered with matrix.

IV.

—

Descriptions by Captain Baker of Fossil Antelope of

Sewalik Hills. (Antilope Palceindica of Falconer.)

1. From Journ. As. Soc. for Oct., 1835, vol. iv.p.^&d.

Figs. 40, 41, and 42 are different views of a skull of an animal allied

to the Antelope ; the length and narrowness of the face, the height of the

nose, and the peculiar setting on of the horns are all more conspicuously

exemplified in another specimen of a similar skuU, which Colonel





DESCRIPTION OF PLATE XXIII.

Antilope Pal^indica.

Figs. 1, 2, and 3. Three different views of cranium of

Antilope Palceinclica, drawn by Mr. Dinkel from the original

in the British Museum (Cat. No. 39,594). About one-fourth

of the natural size. (See pages 290 & 555.)
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Colvin piirposes presenting to the Asiatic Society. Our specimen,

however, has the advantage of possessing the craniuna and occiput

entire.

2. From Jovrn, As. Soc. for 1843, vol. xii. p. 110.

The Fossil differs from the Indian Antelope, in the greater elongation

of its face, the straightness of its profile, the close jiixta-position of its

horns at the base, the absence or small development of the infra-orbital

sinus, and the small size of the supra-orbital foramina. In all these

respects it resembles one or other of the African genera, from the de-

scriptions ofwhich, by Captain Harris, I have extracted the following :

—

* Acronotus caama, or Hartebeest.—Head remarkably heavy, narrow,
and long. Horns seated upon the summit of a beetling ridge above the

frontals; very close together and almost touching at the base. No
sub-orbital sinus.'

' Acronotus lunatus, or Sassayhe.—Head long, narrow, and shapeless,

wearing a bubaline appearance ; facial line straight ; eyes high in the

cranium ; indistinct lachrymal perforation.'

As far, therefore, as can be judged from a description, which, like

the above, has no particular reference to the osteology of these ani-

mals, they appear to have a considerable resemblance to our Fossil.

[This specimen of Captain Baker's is now in the British Museum
(No. 39,594), and is represented in Plate XXIIL—Ed.]

U 2
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XrV. ON THE FOSSIL QUADRUMANA OF THE
SEWALIK HILLS.

I,

—

Notice on the Remains of a Fossil Monkey eeom the
Tektiary Strata op the Sewalik Hills in the
North of Hindostan.'

BT CAPTAIN p. T. CAUTLET, F.G.S., AND H. FALCONER, M.D.

(^Bated November 2Atk, 1836; read Jime lith, 1837.)

The most highly organized mammifers hitherto described in

a fossil state, so far as our information extends, have belonged

to the Cheiroptera; and the instances of these on record arevery

few.^ That quadrumanous remains should be wanting is by

no means surprising, vdthout the necessity of supi^osing that

they did not exist. The countries of which the ancient races

have been most completely investigated, had a climate un-

siiited to be the habitat of the tribe, as we now know it, when
the more recent or superficial deposits were in progress of

formation. If we refer to the remote epochs when the climate

was suitable, and when genera now associated with the

Monkeys were abundant, it is easy to conceive that the latter

might have existed in numbers, without their remains being

entombed. It requires, in all instances, many uncomiected

circumstances for the preservation of organic bodies, and
their subsequent disclosure. Amongst the most important

of these are the habits and organization of the animals them-

selves. As in the case of birds, it might be predicated that

this lucky concurrence of circumstances would be rare with

quadrumanous remains. The very perfection in the organi-

zation of the Monkey entails, as a consequence, that his solid

frame should seldom continue to indicate the previous exist-

ence of the individual. His admirable agility and social

habits protect him against most aggressions. A flood might
suffocate in their dens, over a large tract of country, the

burrowing tribes ; it might sweep from under the feet of

the monkey, hundreds of its herbivorous and predaceous

fellow-tenants of the forest, and buiy them in the near shingle

or far distant estuary, or drown and deposit them in the stag-

' Tliis memoir is reprinted from the

Transactions of the Geol. Soc. of Lon-

don, vol. V. 2nd series, p. 499. The astra-

galus described was presented to the

Museum of the Society.

—

[Ed.]
^ Brewster's Edinburgh Journal

. Science.

of
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nant swamp—wliile he would remain secure. The tree on
which he was perched might totter, and yield to the under-

mining current, and he still escape and feed on his wonted
fruits, undisturbed by the destruction around. When the

debt of nature comes to be paid, his carcase falls to the

ground, and immediately becomes the prey of the numerous
predaceous scavengers of torrid regions, the Hysena, the

Chacal, and the Wolf. So speedily does this occur, that in

India, where Monkeys occupy, in large societies, mango groves

around villages, unmolested and cherished by man, the traces

of casualties among them are so rarely seen, that the simple

Hindoo believes that they bury their dead by night.

When the ancient races of India began to open upon us in

the new forms and the exuberant variety which the fossils of

the Sewalik hills exhibit, we were early led to anticipate that

some trace of quadrvmianous animals would soon be met with
to perfect a series, which would be incomplete without them.

Several months ago we became possessed of a solitary speci-

men, which put the matter, in our own minds, beyond all doubt.

We deferred making it public, however, in the hope of soon

finding specimens of the cranium and teeth ; being unwilling

to rest the announcement on anything less characteristic.

That chance has since fallen to our fellow-labourers in the

pursuit, Messrs. Baker and Durand, of the Bengal Engineers,

who have lately discovered a specimen, consisting of a con-

siderable portion of the face, and the whole series of molars

of one side, of a quadrumanous animal belonguag to a much
larger species than the bone we found.

Our fossil is the specimen which accompanies this commu-
nication. It is the astragalus of a right hind leg. It is

completely mineralized, havmg a specific gravity of about 2-8,

and it appears to be impregnated with hydrate of iron.

Although but a solitary bone of the foot, the relations of

structure are so fixed that the identity of the fossil is as cer-

tain as if the entire skeleton were before us. The very shallow

excavation of the superior surface (a in figs, 6 and 7) for the

puUey-like articulation with the tibia ; the form and extent of

the lateral articulating surfaces (b, c, figs. 6, 7, 8, and 9) for the

external and internal malleoli ; the considerable elongation of

the apophysis for the head and neck of the bone (g, h) ; the

slight obliquity with which it is sent oS from the body ; and

the diagonal direction and form of the principal articulating

surface (d) with the calcaneum, are characters which, taken

in conjunction, incontestably prove that the fossil is a quad-

rumanous astragalus. It would be needless, therefore, to

dwell on the points of difference between it and the astragali

of those orders of Mammalia which have an allied form. It

is only requisite to ascertain how it agTces vdth the corres-
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ponding bone in existing species of Quadrumana. It closely

resembles, in size and general form, tbe astragalus of the

Semnopithecus entellus, which we send along with the fossil

for comparison.

The principal dimensions are as follows :

—

Dimensions.

Sewalik Fossil Monkey-

Extreme length of astragalus . . • 1'3 inch.

Extreme width of body of astragalus . .I' ,,

Length of body ...... 0-8 „

Greatest diameter of navicular head . . 0'65 „

Thickness of ditto 0-45 „

Fig. 6.

Semnopithecus entellua

1-35 inch.

1-03 „
0-85 „
0-65 „
0-5 „

Fig. 7.

FOSSIX. EECENT.

The chiefpeculiarities ofthe fossil astragalus, compared with
that of the Entellus, are these :—The upper articulating surface

for the tibia (a) is more convex than in the Entelhis, and less

square in the outline, the lateral margins (a, h) approximating

as they run backwards ; the outer one being also more ele-

vated. The peroneal articulation (b) is precisely of the same
form and extent as in the Entellus ; and the rough fossa be-

tween it and the large calcanean surface (d) also corresponds.
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The articular siirface (c) for the inner malleolus somewhat
differs : in the fossil it is long, shallow, and rather pyriform
in outline, while in the Entellus it is cup-shaped, deeper, and
more extensive. The other pits and inequalities of the inner

side correspond ; but the entire surface slopes off more ob-
liquely in the fossil. The great calcanean surface (d) has the
same diagonal direction, with reference to the upper surface,

as in the Entellus ; it has also the same form, but it is more
vaulted, and has less stretch and width. Its inner margin is

bounded by the shallow, pulley-shaped fossa (e) for the tendon
of the flexor pollicis longus muscle, entirely as in the Entellus

;

and the rough pit between it and the anterior calcanean sur-

face (f) is alike in both. The head-and-neck apophysis is

sent off as in the Entellus. The upper surface of the neck

(g) is narrower and less sloped. The scaphoid surface of the

head (h) is altogether less extensive. The head itself is not

so thick and massive, and its long direction slopes more ob-

liquely upwards than in the Entellus ; its inferior articular

surface is less, and there is a wide, rectagonal, rough gutter

or fossa running half way across so as to make two sur-

faces. In the Entellus the fossa is obsolete and only indicated

by a minute foramen, so that these articular surfaces run
into one. This is the gTeatest difference observable in the
fossil. The rough fossa at the outer side of the neck is alike

in both.

With these inconsiderable peculiarities, the fossil agrees so

closely in size and general form with the astragalus of the
Entellus, that it probably belonged to the same sub-genus

;

still the points of difference are sufficient to leave no doubt,

that the fossil must be assigned to a distinct species. In
equalling the Entellus, it would belong to the larger Quadru-
mana. This is all the information the specimen conveys,

regarding the animal from which it came ; but we may hope
to meet with remains, which will develope its entire osteology,

more especially that of the cranium and face. The fossil was
found by a party of Hindoo collectors employed by us on the

fossil tract of the Sewalik hills ; and was brought to us mixed
up with a promiscuous collection of the remains of the Hip-
popotamus, Mastodon, Ruminants, &c., like the specimens
which have been sent to the Society. We have not therefore

the means of knowing the exact locality where, and the cir-

ciunstances under which, it was found.

The discovery is interesting in itself as supplying a deficient

link in the series of the former tenants of the globe, but

greatly more so in connection with the races with which the

fossil was associated. We have excavated from, or found in

the debris of, different beds of the same formation which
yielded the fossil astragalus, the remains of a species of
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Anoplotlierium,^ the Orocodilus hiporcatus and C. {Leptor-

hynchus) Gangeticus,"^ respectively the Magar and Gavial, two
species which, at the present day inhabit the quiet waters of

the Ganges. Here then are two most instructive facts

:

Quadrumana co-existed with a member of the oldest ascer-

tained pachydermatous genus of Europe ; and two reptiles

now the contemporaries of man in the East, lived, and may
have laved, in the same waters along with a species of one of

the mammiferous genera which characterize the Eocene period

of the West ; affording another illustration of constancy in the

order of nature, of an identity of condition in the earth of the

olden time with what it exhibits now, and of the invariableness

of organized forms. The two decurrent ridges on the face

which specifically distinguish the G. hiporcatus of the present

day are as marked and distinct on the individuals which
existed perhaps centuries of centuries ago ; and an ankle

bone of the Sewalik fossU Monkey so closely resembles that of

a living species, that it is difiicult to explain the difference.

The Sewalik fossils abound in monuments of this sort.

There is a mixture of the new and of the old, of the past and
of the present, of familiar vdth surprising forms, together

with a numerical richness, such as no other explored region

has exhibited wdthin so comparatively limited a space. The
Camel,' the Antelope, and Anoplotherium, have been found,

intermixed with each other in the same bed. There are re-

mains of the Elephant, Mastodon, Hippopotamus,^ Anthra-
cotherium. Rhinoceros,^ Hog, and Horse ; the Tapir alone of

the large existing Pachydermata being without a representa-

tive. In the Sivatherium'' is seen a huge Ruminant exceeding

in size the largest Rhinoceros ; it is also armed with four

enormous sheathed horns, divided and foliated like the
Dicranocerrne Antelopes, and able to contend for mastery
with the Mastodon. Contrasted with him in the same family

is the puny Musk Deer, scarcely larger than a Hare. There

' Anoplotherium Sivalense, a new spe- I a species of the size of the existing

cies, of a size somewhat larger than the Camel. (See antea, p. 227.

—

Ed.)~
* Asiat. Res., Art. III. Hvpfofotamus

Sivalensis ('Noh.), & H. dissimilis (Noh.).

(See antea, p. 130.

—

Ed.)
' Journal of the Asiatic Society, vol.

iv. p. 706, and vol. v. p. 486." (See

antea, p. 157.

—

Ed.)
° Asiat. Research ut supra, Art. I.

Sivatkerium giga^iteum (Nob.). Since

the memoir was printed. Col. Colvin,

Bengal Engineers, has got a specimen
of the cranium with the bases of the four

horns attached, and we have in our

possession an almost entire rear horn,

which has given the characters noted

above. (See antea, p. 268.

—

Ed.)

A. commune of the Paris basin. The
species is known to us by two upper
jaws in our possession with the series

of molars complete. We therefore quote

it unhesitatingly. (See antea, pp. 190
and 208.—Ed.)

^ Known to us by specimens compris-

ing the whole of the cranium and
muzzle. They do not differ more from
the existing individuals than these do
from one another in varieties dependent
on age and sex. Asiatic Researches,

vol. xix. Part II., Art. II. (See Appen-
dix to Memoir on Crocodile.

—

Ed.)
' Camelus Sivalensis (Nob.), Asiatic

Researches, vol. xix. Part II., Art. X.,
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are the Cat> and tlie Dog tribe, the Hysena, Bear,^ and

Eatel,^ and other Camivora. In the feathered races there

are Grallse, greatly surpassing iii size the gigantic Crane of

Bengal {Ciconia argala). Among the Reptilia, besides the

Magar and Gavial, there were other Crocodiles* of enormous
bulk, approaching the largest Saurians ; and the Testudinata,

which have hitherto held but a humble rank beside their

Saurian co-ordinals, here show their giant representatives.

In addition to numerous species of Emys aud Trionyx not

bigger than the small Terrapins of the sluggish brooks of

Hiadostan, we possess humeri and femora of this tribe (with

corresponding fragments of the bucklers) as large as the equi-

valent bones of the Indian Ehinoceros. As the Pterodactyle

more than realized the most extravagant idea of the Winged
Dragon, so does this huge Tortoise come up to the lofty con-

ceptions of Hindoo mythology ; and could we but recall the

monsters to life, it were not difficult to imagine an Elephant

supported on its back.

SuHAEUNPOOE : Nov. 24, 1S36.

' Asiat. 'Res., Art XI. FeHs crlstata

(Nob.). Smaller than the Tiger. (See

jjostea, p. 315.

—

Ed.)
- Ibid. Art. XII. Ursiis Sivalensis

(Nob). Size of the U. spelcsus. (See

postea, p. 321.

—

Ed.)
^ Messrs. Baker and Durand, Joiirn.

Asiatic Society, vol. v. p. 581.

Fig.

» C. Leptorhi/nchus orassidens (Noh.),

an immense species far exceeding exist-

ing ones, and forming a passage from

the Gavials into the true Crocodiles. It

has the cylindrical muzzle and synos-

torized lower jaw of the former with the

blunt thick teeth of the latter.

FROM A SKETCH IN PENCIL IN ONE OF DE. FAI.CONBE S NOTE-BOOIS BY THE
LATE PEOFESSOE EDWAED FOEBES.
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II.—SuB-HlMALATAN FoSSIL EeMAINS OF THE DaDOOPOOK
Collection.^

BY LIEUTS. W. E. EAKER AND H. M. DURAND.

QUADRUMANA.

LyeU, wlien combating the inconclusive evidence advanced
in support of the theory of the progressive development of

organic life, notices the absence of remains of quadrumanous
species in a fossil state, and the hypothesis which this cir-

cumstance has by some geologists been considered to counte-
nance. He, however, draws attention to the fact, that the
animals which are found in sub-aqueous deposits are in

general such as frequent marshes, rivers, or the borders of
lakes, and that such as live in trees are very rarely discovered

;

he adds, moreover, that considerable progress must be made
in ascertaining the contemporary pachydermata, before it can
be anticipated that skeletons of the quadrumanous tribes

should occur. Considering the great number of relics assign-

able to the Pachydermata, Rtiminantia, and Feroe, which the
Sub-Himalayan field has produced, it is not therefore surpris-

ing that at length the half jaw of a quadrumanous animal
should be brought to light. The circumstance being inter-

esting in several resj)ects, we have not deferred its com-
munication until further research should put us in possession
of more perfect specimens ; the chances are against the pro-
bability of more being brought in for some time. In the
interval it may be as weU at once to add to the Sub-Himalayan
list of fossils one species belonging to the order of the Quad-
rwmana.
The specimen in question was found in the hills near to the

Sutlej, and it appears from the attached matrix to have been
derived from a stratum very similar in composition to the one
described as occurrmg at the Moginund deposit. The frag-

ment consists of the right half of an upper jaw ; the molars
as to number are complete ; but the first has lost some of its

exterior enamel : and the fifth has likewise had a portion of
the enamel from its hind side chipped off. The second and
third molars are a good deal worn, and the state of the fourth
and fifth such as to indicate that the animal was perfectly
adult. The canine is small, but much mutilated, its insertion
into the jaw and its section being all that is distinct.

' Epprintecl from the 'Journal of tlie Asiatic Society' for Nov. 1836. toL t.

p. 739.—[Ed.]



QUADRUMANA. 299

From the inspection of the molar teeth, the order to which
the aniraal belonged is sufficiently evident ; htit there is

enough of the orbit remaining to afford additional and very
satisfactory proof. The lovrer part of the orbit and the start

of the zygomatic arch being very distinct, would alone remove
all doubt from the subject, the orbits of the Quadrumana
being peculiar and not easily to be confounded with those of

other animals.

On comparison with the delineations of the dentition of
this order of animals given by F. Cuvier, the fossil bears some
resemblance to the genus Semnopithecus; the section of the
canine and the form and size of the false molars are very
similar to the example taken by F. Cuvier from a head of
the species Maurus, found in Java. Had the drawing-
been taken from the EnteUus, a species which inhabits

India, the comparison would in this instance have been more
satisfactory ; but the Maurus being chosen as the type, and no
mention made of other difference except length of canines,

the various species may be supposed to present no material
departure from the type in form of molars. The third molar
in the fossil is so much worn as not to admit of being com-
pared with drawings from unworn teeth ; the fourth is like

that of the Maurus, but the fifth does not resemble the ana-
logous molars of any of the existing species as represented by
F. Cuvier, for the fossil tooth possesses a small interstitial

point of enamel at the inner side, which does not appear to
have place in any of those delineated. The incisors are
absent, but the inter-maxillary is clearly distinguishable.
Were it not for the size of the canine and the fifth molar,

the specimen presents some resemblance to the genus Macacus,
given as the type of the genera Macacus and Oynocephalus.
The smallness of the canine and the large size of the molars
cause the fossil to approach more nearly to the Semnopithecus
than to the Macacus ; the difference is, however, great between
the two, for the EnteUus is said to attain the length of three
and a half feet, whereas the length of the fossil animal, if the
space occupied by the molars and their size be deemed suffi-

cient ground for a conjecture, must have been equal to that
of the Pithecus satyriis : the space taken up by the molars is

2-15 inches. This circumstance, and the differences before
pointed out, clearly separate the fossil from the species be-
longing to the genera Oynocephalus or Semnopithecus. The
specimen is imperfect, but it indicates the existence of a
gigantic species of quadrumanous animals contemporaneously
with the Pachydermata of the Sub-Himalayahs, and thus sup-
plies what has hitherto been a desideratum in palaeontology
—proof of the existence, in a fossil state, of the type of
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organization most nearly resembling that of man {Vide Plate

XXIV. figs. 1 and 2).'

III.

—

On Additional Fossil Species op the Oeder Quad-
RUMANA FROM THE SeWALIK HiLLS.^

BY H. AND CAPTAIN P. T. CAUTLEY.

In the November number of the Journal, vol. v. p. 739,

Messrs. Baker and Durand have announced, in the discoverj-

of a quadrumanous animal, one of the most interesting results

that has followed on the researches into the fossil remains of

the Sewalik hills. The specimen which they have figured

and described comprises the right half of the uj)per jaw, with

the series of molars complete ; and they infer that it belonged

to a very large species. In the course of last rains we de-

tected in our collection an astragalus, which we referred to a

quadrumanous animal. The specimen is an entire bone, free

from any matrix and in a fine state of preservation from

having been partly mineralized with hydrate of iron. It cor-

responds exactly in size with the astragalus of the Semnopi-

thecus entellus or Langoor, and the details of form are so

much alike ia both, that measurement by the callipers was
required to ascertain the points of diiference. We have for-

warded the specimen with a notice to the Geological Society

of London, after keeping it some months in reserve, having

been difiident about resting the first amiouncement of fossil

Quadrumana on anything less decisive than the cranium or

teeth.

This astragalus, in conjunction with Messrs. Baker and
Durand's specimen, satisfied us of the existence of at least

two distinct fossil Qimdrumana in the Sewalik hills. We
have lately become possessed of several fragments, more or

less perfect, belonging to the lower jaws of two species, both

smaller than Messrs. Baker and Durand's fossil. These we
shall now proceed to notice.

The principal specimen is represented in Plate XXIV.
figs. 3 and 4. It consists of both sides of the lower jaw ; a

great portion of the right half is entire with the whole series

of molars ; the left half is broken off to the rear of the ante-

The fossil described in this paper

is now in the British Museum, and from

it original drawings have been made by

Mr. Dinkel for this reprint. The draw-

ings accompanying the memoir, as it ap-

peared in the ' Journal of the Asiatic

Society,' were little more than rough out-

line sketches. The fossil is also figured

by Royle in his ' Illustrations of the

Plate •n.Botany of the Himalayahs.'
fig. 2.-[Ed.]

^ Eeprinted from the ' Joiu-nal of the
Asiatic Society ' for May 1837, vol. vi.

p. 354. The drawings accompanying
the original paper being merely rough
outline sketches, fresh drawings have
been made by Mr. Dinkel from the spe-

cimens intheBritish Museum.— [Ed.]





DESCEIPTION OF PLATE XXIV.

QUADKUMANA,

The figures in this Plate represent all the fossil remains of

Quadrumana from the Sewalik Hills, in the British Museum,

drawn of the natui-al size from the originals by Mr. Dinkel.

Fig. 1. Upper jaw, right side, of the gigantic quadrunianous animal

described by Messrs. Baker and Durand at page 298. (Cat.

No. 37,157.)

Fig. 2. Palate view of same specimen, showing the crowns of six

molars.

Fig. 3. Lower jaw of a smaller sjoecies closely resembling but larger

than Semnopithecus enfellus, described by Dr. Falconer at j^age

300. The whole series of molars is present on the right side.

(Cat. No. 15,709.)

Figs. 5 and 6. Fragment of body of right side of the lower jaw of

another sjDecies of Monkey, containing the four rear molars.

Described by Dr. Falconer at page 302. (Cat. No. 15,710.)

Figs. 7 and 8. Another fragment (Cat. No. 15,711) of right side of'

lower jaw of a quadrumanous animal containing the last molar,

which agrees exactly in size with the corresponding tooth in

figs. 5 and G. (See page 303.)
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penultimate molar. The two middle incisors are present, and
also the left canine broken across at its upper third. The right
canine and the lateral incisors had dropt out, leaving only the
alveoli. The molars of the left side are destroyed down to the
level of the jaw. The right ramus is wanting in more than
half its width, together with the articulating and coronoid
processes, and a portion of the margin at the angle of the jaw
is gone. The specimen is a black fossU, and strongly ferru-

ginous ; the specific gravity is about 2-70. It was encased
in a matrix of hard sandstone, part of which is still left

adhering to it.

The jaw had belonged to an extremely old animal. The
last molar is worn down so as to have lost every trace of its

points, and the three teeth in advance of it have been reduced
to hoUowed-out discs, encircled by the external plate of
enamel. The muscular hollow on the ramus for the insertion
of the temporal muscle is very marked, being '35 inches deep
with a width of "55.

The dimensions contrasted vdth those of the Langoor or
Semnopithecus entellus and the common Indian monkey or
Pithecus rhesus, are as follows :

—

Dimensions of the Lower Jaw
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and comparative dimensions generally. The differences ob-

servable are slight. The symphysis is proportionally a little

deeper than in Entellus, and the height of the body of the

jaw somewhat greater. The chin, however, is considerably

more compressed laterally tinder the second molar than in the

Entellus, and the first molar is more elongated and sahent. So
much of the canine as remains has exactly the same form as

in the Entellus, and its proportional size is fully as great. As
shown by the dimensions, the jaw is much larger than in the

full-grown Entellus; in the former the length would have
been about 5*3 inches, while in the latter it is exactly 4 inches.

The fossil was a species of smaller size than the animal to

which the specimen described by Messrs. Baker and Durand
belonsfed, but less so than it exceeds the Entellus.

Our limited means for comparison, restricted to two living

species, besides the imperfection of the fossil and the few

characters which it supplies, do not admit ofaffirmmg whether
it belongs to an existing or extinct species ; but the analogy

of the ascertained number of extinct species among the

Sewalik fossil mammalia makes it more probable that this

monkey is an extinct one than otherwise. There is no doubt

about its differing specifically from the two Indian species

with which we have compared it.

The next specimen is shown in Plate XXIY. figs. 5 and 6.

It is a fragment of the body of the right side of the lowerjaw
containuig the four rear molars. The teeth are beautifully

perfect. It had belonged to an adult although not an aged
animal, the last molar having the points a little worn, while

the anterior teeth are considerably so. The dimensions

taken along with age at once prove that it belonged to a
different and smaller species than the fossil first noticed.

The dimensions are as follows :

—

Dimensions of the Lower Jaw
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lower jaw, and containing the last molar, which, agrees ex-
actly in size with the corresponding tooth in the figured

specimen. This goes to prove the size to hare been constant.
The fossil, although corresponding precisely in the space oc-
cupied by the four rear molars Avith the Entellus, has less

height of jaw. There is further a difference in the teeth. In
the Entellus the heel of the rear molar is a simple flattened

obliquely surfaced tubercle, rather sharp at the inside. In the
fossil, the heel in both fragments is bifid at the inside. The
same structure is observable in the heel of the rear molar of
the common Indian monkey, P. rhesus. It is therefore pro-
bable that the fossil was a Pithecus also. It was considerably
larger, however, than the common monkey, and the jaw is

more flattened, deeper, and its lower edge much sharper, than
in the latter. This difference in size and form indicates the
species to have been different.

It would appear, therefore, that there are three known
species of fossil Quadrumana from the Sewalik hills : the first

a very large species, discovered by Messrs. Baker and Durand
;

the second a large species also, but smaller than the first,

and considerably larger than the Entellus ; the third, of the
size of the Entellus, and probably a Pithecus ; and further,

that two of the three at least, and most probably the third
also, belonged to the types of the existing monkeys of the old
Continent, in having but five molars, and not to the Sapajous
of America.
There are at present upwards of 150 described species of

existing Quadrumana ; and as the three fossil ones all be-
longed to the larger sized monkeys, it is probable that there
are several more Sewalik species to be discovered. We have
some specimens of detached teeth, of large size, which we
conjecture to be quadrumanous ; but their detached state

make this conjecture extremely doubtful.

Besides the interest attaching to the first discovery in the
fossil state of animals so nearly approaching man in their

organization as the Quadrumana, the fact is more especially

interesting in the Sewalik species from the fossils with which
they are associated. The same beds, or different beds of the
same formation, from which the Quadrumana came, have
yielded species of the camel and antelope, and the Anoplo-
therium posterogenium (Nob.) :^ the first two belonging to

genera which are now coexistent with man, and the last to a
genus characteristic of the oldest tertiary beds in Europe.
The facts yielded by the Reptilian orders are still more in-

teresting. Two of the fossil crocodiles of the Sewaliks are

' Chalicotherium Sivalense,—[Ed,]
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identical, without even ranging into varieties, with, the Cro-

codilus biporcatus^ and Leptorynchus Gangeticus which now
inhabit in countless numbers the rivers of India ; while the

Testudinata are represented by the Megalochelys Sivalensis

(Nob.),^ a tortoise of enormous dimensions which holds in its

order the same rank that the Iguanodon and Megalosaurus do
among the Saurians. This huge reptile (the Megalochelys)—
certainly the most remarkable of all the animals which the

Sewaliks have yielded—from its size carries the imagination

back to the era of gigantic Saurians. We have leg bones

derived from it, with corresponding fragments of the shell,

larger than the bones in the Indian unicomed Rhinoceros !

There is, therefore, in the Sewalik fossUs, a mixture in the

same formation of the types of all ages, from the existing ujd

to that of the chalk ; and all coexistent with Quadrumana.
P.S. Since the above remarks were put together, we have

been led to analyze the character presented by a specimen in

our collection which we had conjectured to be quadrumanous.
The examination proves it to be so incontestably. The speci-

men is represented in fig. 11, A. and B.

Fig. 11.

A and B represent the canine of natural size ; at C it has been reduced and
placed in position withthelo-wer jawof the Sumatra Oraug-Outang. (The drawing
has been copied from one in the ' Journ. As. Soc.,' vol. vi. PL xviii.

—

Ed.)

It is the extra-alveolar portion of the left canine of the upper
jaw of a very large species. The identification rests upon
two vertical facets of wear, one on the anterior surface, the

other on the inner and posterior side, and the proof is this.

The anterior facet b has been caused by the habitual abrasion

of the upper canine agamst the rear surface of the lower one,

' Crocodilus bombi/rons. See appendix to Memoir on Crocodiles.

—

[Ed.]
* Colossochelys Atlas.—[Ed.]
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which overlaps it, when the jaws are closed or in action.

This facet would prove nothing by itself, as it is common to

all aged animals in the Carnivora and other tribes in which
the upper and lower canines have their surfaces in contact.

The second facet, c, must have been caused by the wear of the
inner and rear surface of the canine against the outer surface

of the first molar of the lower jaw. But to admit of such
contact, this molar must have been contiguous with the
lower canine without any blank space intervening ; for if there

was not this contiguity the upper canine could not touch the
lower first molar, and consequently not wear against it.

Now, this continuity of the series of molars and canines

without a diasteme or blank interval is only found, through-
out the whole animal kingdom,' in man, the Quadrumana,
and the Anoplotherium. The fossil canine must therefore

have belonged to one of these. It were needless to point out
its difference from the human canine, which does not rise

above the level of the molars. In all the species of Anoplo-
therium described by Cuvier, the canines, while in a contiguous
series with the molars, do not project higher than these,

being rudimentary as in man. Of the Sewalik species, Ano-
plotherium posterogenium (Nob.), we have not yet seen the
canines f but it is very improbable, and perhaps impossible,

that the fossil could belong to it. For if this species had a
salient canine, it must have been separated from the molars
by an interval as in the other Pachydermata ; otherwise the
jaws would get locked by the canines and molars, and the
lateral motion required by the structure of the teeth and the
animal's herbivorous habit would be impracticable ; and if

there was this interval, the upper canine could not have the
posterior facet of wear. The fossil canine must therefore

have belonged to a quadrumanous animal. This inference is

further borne out by the detrition of the fossil exactly cor-

responding with that of the canines of old monkeys.
The dimensions are :

—

Length of the fragment of canine 1-75 inch.

Antero-posterior diameter at the base .... "8 „
Transverse ditto ........ -7 „
Width of the anterior facet of wear "6 ,,

The two diameters are greater than those of the canine of
the Sumatra Orang-outang described by Dr. Clarke AbeP as
having been 7^ feet high. The Gynocephali have large and
stout canines, more so comparatively than the other Quadru-
mana. But to what section of the tribe our fossil belonged,

' Cuvier, Oss. Foss., tome iii. p. 15.
^ It had no canines, see antea, p. 211
-[Ed.]

VOL. I. X

' Asiatic Eesearches, vol. xv. p. 498.
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we have not a conjecture to offer. We may remark, how-
ever, that the tooth is not channeled on three sides at the
base, as in the Entellus. Does the fossil belong to the same
species as the jaw discovered by Messrs. Baker and Durand,
or to a larger one ?

Appended Note hy Mr. Prinsep, Ed. Journ. As. Society.—
We have sketched Dr. Falconer's highly curious fossU tooth
in position with the lower jaw of the Sumatran Orang-outang
from the Society's Museum (fig. 11). There is a third facet

of wear at the lower extremity d which, on reference, we
find Dr. Falconer attributes like c to attrition against
the first molar, being observable, he says, in many aged
animals. The worn surfaces c and d are uniformly pohshed,
and have evidently originated from attrition against a tooth

;

but with regard to the principal facet b, we confess we have
a degree of scepticism, which can only be removed by a cer-

tainty that the fossil had been seen extracted from the matrix.
In the first place, the great extent of the worn surface and
its perfect fiatness coidd hardly be caused by attrition against
the lower canine which should produce a curvature measured
by the length of the jaw as radius. In the next place, the
enamel of the tooth is less worn than the interior and softer

part of the fossil ; and thirdly, on examination with a mag-
nifier, numerous scratches are visible in divers directions

:

all these mdicating that the facet may have been produced
on the fossil, by grinding it on a file or some hard fiat surface.

On showing the fossil to Madhusudana, the medical pandit
of the Hindoo College, he at once pronounced that the tooth
had been ground down to be used m medicine, being a sove-
reign sj)ecific in the native pharmacopoeia. This circumstance
need not necessarily affect the question, for it is probable
that the native druggist would commence his rubbing on the
natural plane, if any presented itself to his choice ; but Dr.
Falconer and Capt. Cautley, to whom we have returned the
fossil with a communication of our doubts, assure us in reply
that the fossil tooth was brought in along with a large col-

lection, so that there is every improbability of its having been
in possession of a native druggist. At any rate, it is not on
the front wear that they so much rest their argument of its

origm, as on the posterior abrasion which could only happen
in the jaw of a quadrumauous animal. In fact, they have
recent Quadrumana showing precisely similar wear on a small
scale, and no other head wiU do so. We find only one ex-
ception in the Society's Museum, viz. the Tapir, whose right
upper incisor (or non-salient canine) falling between the two
lower ones is worn nearly in the fashion of the fossil, but it

is less elongated.
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[The following is an extract from a letter addressed by Mr.
Prinsep to Dr. Falconer on April 7tli, 1837:—' I have not
only read your reasoning with attention, but have conferred

with the best authorities here, and with the best of all, viz.

the Orang-outang himself in our Museum, anent the quadru-
manous canine tooth. The result is a firm conviction that

you are right. Indeed the tooth fits so well on to the Orang
that it might be thought (and has been !) to belong to this

very individual.'

Five years afterwards, also, in 1842, Dr. Falconer instituted

a close comparison between this tooth and the corresponding
tooth of three skulls of the Orang-outang, contained in the

Museum of the Asiatic Society in Calcutta, and found their

agreement so close that he conjectured that the extinct

Sewalik form had been a large ape allied to Pithecus satyrus.

See vol. ii. ' Memoir on Antiquity of Man.'

—

Ed,]

rV.

—

On Additional Quadkumanous Eemains prom the
Tertiary Deposits op the Sewalik Hills.'

BY H. FALCONER, M.D.

Last November we forwarded to Mr, Lonsdale for his ac-

ceptance a fossil astragalus of a quadrumanous animal,

which we requested he would do us the favour of submitting

to the Greological Society, along with a descriptive notice

which accompanied the specimen. We intimated that Lieut.

Baker, of the Bengal Engineers, had discovered a large por-

tion of the face, comprising the series of molars, of a much
larger species, also from the Sewalik hills ; establishing the

contemporaneous existence of at least two species of Quad-
rumana, along with both extinct and recent mammiferous
genera, such as the Camel, Anoplotherium and Sivatherium,

and also some existing species of Crocodiles. We expressed

the hope that we should soon come to the possession of more
quadrumanous remains from the tract which has hitherto

yielded us so rich a harvest. This anticipation has already

been realized.

In the ' Journal of the Asiatic Society ' for May, 1837, we
have figured and described several additional remains con-

taining teeth, and one of them a nearly complete lower

jaw, of fossil Quadrumana from the Sewalik hills. In a

postscript to the paper we have noticed a remarkable frag-

ment consisting of a detached canine, which we refer

' This paper was written in 1837, but I Geological Society, and is now for the

was never sent, as intended, to the
|
first time published.

—

[Ed.]

X 2
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to the same order. The specimen is herewith submitted

to the Society. It belonged to the left side of the upper

jaw. The evidence which would make it quadrumanous
is briefly this : There are two surfaces of wear, the one a flat

smooth disc on the anterior side, and the other a flexuous

smooth surface on the posterior and inner side, with a slight

oblique abrasion of enamel at the worn apex; the anterior

wear occasioned by the play of the lower canine upon the

upper, and the rear one, by the play of the posterior and
inner surface of the upper canine against the outer surface

of the first molar of the lower jaw. To produce this posterior

wear two conditions in the jaw were necessary : first, the

anterior molar of the lower jaw must have been quite close

to its adjoining canine ; and second, the upj)er canine must
have i^rojected above the level of the other teeth, so as to

overlap the lower first molar; otherwise the wear could not take

place. Now the first of these conditions is common to man,
Quadrumana and the Anoplotherium, and with a very partial

exception restricted among Mammalia to them ; the second,

among these three genera, is confined to the Quadrumana.
In some of the Camivora, more especially in the Bear,

in which the number of molars is very variable, sometimes

the anterior false molar of the lower jaw is placed close to

the canine, as in the Ursus Tibetanws, and then the upper

canine may j^lay slightly against it. But this tooth, under

these circumstances, is very rudimentary, s;uall, and single-

fanged, and the utmost amount of its effect is to produce

a slight vertical streak on the enamel of the canine, at its

rear surface. The broad flat disc of wear which the fossil

has on its anterior side we believe never occm-s in the canines

of Carnivora, while it does in monkeys. The exception does

not, therefore, appear to invalidate the evidence that the

fossil is quadrumanous.
It has been objected to us by a scientific friend, Mr. James

Prinsep, to whom the specimen was sent to be examined and
figured for the ' Journal of the Asiatic Society,' that the an-

terior surface is too extensive to have been naturally produced;

that it bears the marks of artificial abrasion ; and that, as we
ourselves did not see it dug out of the matrix, it was probably

ground down, as such teeth are highly prized as a medicine

and charm, in certain parts of India.

On these objections we have to remark that the anterior

wear is quite as great, and precisely similar in aged male
monkeys, as is seen in the canine of a male Entellus, which
accompanies the fossil ; that the edge of enamel is elevated

slightly above the flat disc of ivory, which could not be the

case had the surface been artificially ground down ; that the
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streats on tlie surface were probably caused by rubbing on
a table in an attempt to remove a slight portion of the matrix,

which stUl adheres to the middle of the disc ; that in the

neisrhbourhood of the Sewalik hills such fossil bones and
teeth have no reputation either as medicines or charms, for

amongst the enormous collections of bones and teeth that we
have made in the tract we have not met with a single in-

stance of a specimen having been ground down, or manipu-
lated in any way for a charm or medicine ; and that, although

we did not see the specimen exhumed, nor do we even know
the exact spot from which it came, yet we have no reason to

suspect that it was ever in any other hands till got by our

collectors. It was brought in mixed up in a large collection

of other fossil bones.

If our inference be correct, it proves the existence of fossil

Quadrumana in the Sewalik hills as large as the gigantic

Orang-outang of Sumatra, described by Dr. Clarke Abel. The
evidence usually supplied by organic remains is conclusive,

from these remains being either forms of structure, such as

bones, or casts of forms, such as coprolites, or the prints of

birds' feet. In this case it is neither, but a secondary result

or alteration of a form of structure, which generally proves

nothing more than the age of an animal. But in the fossil

it ajopears to us to be sufficiently good to be conclusive.

The inference is of considerable geological interest, and we
hope, by sending the specimen to the Geological Society, that

it may either be confirmed or refuted.

V.

—

Note on a Correction of Published Statements
RESPECTING FoSSIL QuADRUMANA.^ *

BY H. FALCONER, M.D., F.R.S., F.G S.

Of the sciences which unite to build up the superstructure

of geology there is none more rapid in its progress, or which
contributes more to the enlargement of the pile, than Palaeon-

tology. Year after year brings forth with unerring certainty

its complement of extinct forms, new to the system, or extends

the area of what was but partially known before ; while, at

irregular intervals facts of such importance spring unex-

pectedly to light, that the science makes a bound in advance,

and we are carried irresistibly onward hj the impulse. Too
often in such cases, elated by the result and fascinated by
the prospects opened before us, we neglect to apply to the

' The paper of which this is a portion
]

years before the author's death, but was

was written in 1862, less than three
|
never published.

—

[Ed.]
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sudden stride tlie close and severe scrutiny wliicli marks the

ordinaiy progress of the science. We push on, takitig it for

granted that the steps which we have leaj)ed over are seciu-e,

and that all is sound in our wake. But a lesson of wisdom,
sooner or later, is certain to overtake us. Occasions arise

which awaken us to a sense of insecurity, our confidence is

shaken, and we are compelled to cast a searching glance

behind us. The inexorable law which tracks every hurried

and unsound result of human labour, material or intellectual,

exacts reparation. What we have built up in haste we are

compelled to throw down and reconstruct with care and
attention. When assured that all is made right, we start

again on our onward progress to achieve renewed success,

sobered by the lesson of the past, and provided with safe-

guards for the future.

The same kind of retrospect which from time to time we
cast on the material facts, justice deiaands of us to apply

also to the history of discovery in the science. Facts which
are now fused in the common mass may have exercised a

powerful influence when first brought to light. The impartial

historian will regard them in this Hght, and not merely as

they now appear. He will also be scrupulously carefiil to

award to the first observers fairly what is their due ; for,

apart from the abstract consideration of justice, the only

guarantee which we have that our own labotirs shall be

respected in the fature is the fairness with which we our-

selves deal with the labours of our contemporaries and of

those who have gone before us.

These trite reflections are called up on the present occa-

sion by what has lately come to light in regard to the

discovery of fossil Quadrumana, and by the investigations

now in progress respecting the early appearance of the human
race upon the surface of the globe. Having had a htmible

share in both, and historical injustice having been, as I

consider, done to me, though perhaps unwittingly, as regards

the date of the former, I think the time appropriate for indi-

cating an historical correction concerning the exact deter-

mination of supposed fossil Quadrumana.
When Cuvier died, monkeys and man were alike unknovm.

in the fossil state, and the negative evidence furnished the

great French anatomist with an argument, which he wielded

with powerful efi'ect and to the general acceptance of man-
kind, in favour of the very modern appearance of both upon
the earth. But in 1836 and 1837 the successive discovery

of fossil Quadrumana in miocene strata in India and Europe
excited much interest, and communicated a hopeful forecast

to the aspirations of Palaeontology. Now, the subject is so
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far advanced that the great problem of the day is, ' How far

back in time are we justified in carrying the human race as

contemporary with the extinct mammalia of the quaternary
period?' The two subjects are intimately connected by
many aspects, and the tendency of inquiry at the present

time is to indicate that they will be still more closely con-

nected by future research. The problem will doubtless be
worked out with philosophic caution and scrupulous accuracy;

but a lesson of prudence may be learnt from the quadrumanous
past in reference to the spurious or unreliable evidence which
the stimulus of a newly started and exciting subject is certain

to bring forth.

I will now call attention to the historical correction.

In 1836, fossil Quadrumana were discovered in the Sewalik
hills in India.

In February, 1837, Sir Charles LyeU, then president, in

Ms anniversary address to the Geological Society, used the
following terms with reference to the award of the Wollaston
medals :

' Dr. Eoyle has permitted me to read part of their

(Captain Cautley's and Dr. Falconer's) correspondence with
him, when they were exploring the Sewalik mountains, and
I can bear witness to their extraordinary energy and perse-

verance,' &c. {op. cit. p. 35). Dr. Eoyle was then one of the
secretaries of the Geological Society ; and on the 3rd May of

the same year (1837), the following appears on the proceed-

ings of the Society :—Read :
' An extract of a letter, dated

Suharunpoor, 18th November, 1836, from Captain Cautley to

Dr. Eoyle, was next read, permitting the announcement,
which had long been communicated to the latter, of the finding

of the remains of a quadrumanous animal in the Sewalik
hills, or Sub-Himalayan range of mountains. An astragalus

was first found, but latterly a nearly perfect head, with one
side of the molars and one orbit nearly complete.'

—

Proceed-

ings, p. 644).

On the 14th June, 1837, a memoir by Captain Cautley and
Dr. Falconer, entitled, ' On Eemains of a Fossil Monkey, from
the tertiary strata of the Sewalik hills,' was read to the
Geological Society. It bears date, Suharunpoor, 24th Nov.,

1836, and it appeared in the 6th volume, second series, of the
' Geological Transactions,' carrying that date. The original

fossil astragalus which it describes, together with the cor-

responding bone of the living Semnopithecus entellus, was
transmitted along with the memoir; and both are now
extant in the Museum of the Society.'

' Sir Proby Cautley informs me that I was despatched, Dr. Falconer always
for many months before this paper

|
carried this astragalus in his pocket,
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In explanation of tlie interval which, elapsed between the

date of communication by the authors and the date when
the memoir was read to the Geological Society, it is to be

remembered that the now quick means of transmission to

and from India, by the overland route, did not at the time

exist, and that the memoir and the objects were forwarded

by the only channel then open, being the long voyage round
the Cape.
Assuming the dates set forth to be authentic—and about

this it is believed there can be n^) question—iudubitable

evidence is borne on two distinct publications of the Geolo-

gical Society, that Captain Cautley and myself had established

the existence of a fossil quadrumanous species in the strata of

the Sewalik hills, upon materials discovered, identified, and
described by ourselves, at least as far back as the 18th Nov.,

1836. In fact, the specimen which belonged to my collection

was identified by me in the shape in which it came before

the Society, in the spring of 1836 ; but being unwilling to

rest so important an announcement upon other materials

than the skull or teeth. Dr. Eoyle, to whom the discovery

was communicated, was requested to withhold it from pub-

lication. The fossil astragalus now before the meeting was,

I believe, the first quadrumanous fossil remain determined

by the eye of science. In afiirming this, I do not mean to

prefer any claim anterior to November, 1836 ; but this strong

conviction in my mind will explain to the Society why I

should not feel disposed tamely to brook the uijustice, that

the unreliable record of history should put me a full year

back in the order of discovery.

The next incident of the case is an important paper by
Captains Baker and Durand, on fossil quadrumanous remains

from the Sewalik hOls, which appeared in the number /or the

month of November, 1836, of the ' Journal of the Asiatic

Society of Bengal.' There is no record borne on the Pro-

ceedings of the Asiatic Society when the memoir was com-
municated or received, nor is any date borne on the memoir
itself. But it is manifest that the number of the journal in

question was not published, or even printed, until after the 7th

December, 1836, since it contains the record of the Pro-

and was thoroughly convinced of its

quadrumanous nature, although with
his characteristic caution he waited for

further evidence before making the dis-

covery public. The credit of the first

discovery of fossil Quadrumana has

generally been awarded to French
naturalists (see Supplementary Notes

to Dr. Buckland's BridgewaterTreatise)

;

but the date of Falconer's first paper
was two months antecedent to the pre-

sentation, on the 16th January 1837, to

the French Academy of Sciences of a

Memoir by M. Lartet, respecting the

discovery of the lower jaw of an ape, in

the tertiary freshwater formation of

Simorre, in the south of France.

—

[Ed.]
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ceedings of the meeting of the Asiatic Society held on that
date. Messrs. Baker and Durand, although later in point of
actual discovery, were before Captain Cautley and myself in
publication, they having wisely availed themselves of the
local scientific journal, while we forwarded our memoir to
the Geological Society. Our friends, therefore, established
a just claim to priority of publication, which we have never
dreamt of questioning. It is not with them that we are at
issue, but with the iaexact historians of the case.

The 5th vol., second series, of the ' Geological Transactions,'
contains a memoir by Captain Cautley, bearing upon the
fossil remains of the Sewalik hills ; it contains comments in
a foot-note by the referee, and the index of the volume points
out that they were contributed by Professor Owen.

Let us now examine the reputed history. In the first

part of the ' British Fossil Mammalia,' published in 1844,
the author gives an account of the occurrence of Quadrumana
in the fossil state. He assigns the first discovered case to
Lieutenants Baker and Dm-and, in 1836, and then goes on
to state, that in the ' year following' Captain Cautley and
myself discovered a considerable portion of a lower jaw con-
taining teeth. ' Fragments of two other lower jaws and an
entire astragalus were subsequently discovered by these gen-
tlemen.' Professor Owen here omits any notice of our
memoir of the 24th November, 1836, which appeared in the
same 5th vol. of the ' Geological Transactions,' along with the
other, which passed through his hands as referee, and bears
annotations by him. He jumbles aU our quadrumanous
findings together, and the most important being the astra-
galus, which was first in date, he puts last.

Sir Charles Lyell gives an historical note in the ' Principles
of Geology,' on the same subject, in these words :—' The
first quadrumanous fossils discovered in India were observed
in 1836 in the Sewalik hills, a lower range of the Himalayah
Mountains, by Lieutenants Baker and Durand, by whom
their osteological characters were determined (Journal of
Asiatic Soc. of Bengal, voL v. p. 739), and in the year follow-
ing other fossils of the same class were brought to light and
described by Captain Cautley and Dr. Falconer.' On this
occasion the author quotes our memoir in the ' Journal of the
Asiatic Society of Bengal,' vol. vi. p. 354, for May, 1837;
but he makes no mention of the Astragalus Memoir of
November, 1836, and the note bears internal evidence that
in framing it he followed Professor Owen as his guide,
instead of consulting the original authorities. Beyond this
he is blameless, he not being a professed expert in mamma-
lian Palseontology. But the combined high authority and
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wide currency of his great work have contributed largely to

propagate an injurious error.

With the countenance of two such names as Professor

Owen and Sir Charles Lyell to the inaccurate statement, it

is not to be wondered at that it should have become incor-

porated in succum et sanguinem with the reputed history of

the science, as a fact, by systematic writers. Among others,

I may cite Pictet, who, in his ' Palseontologie,' faithfully

follows the author of the ' British Fossil Mammalia ' in

assigning to Captain Cautley and myself 'I'annee suivante,'

i.e. 1837.

The facts of the case are so plain, that I do not think it

necessary to urge them beyond a parallel illustration :—Sup-
pose a registry to be established in London for the record of

all births of British parentage within the Imperial dominions,

home and colonial; let two births, of distinct parentage,

take place, say in Calcutta, in the month of November, 1861

;

let one of them be gazetted on the spot in a local periodical,

and let the other appear in the ' Times ' as soon as possible,

with authentic particulars, in the month of January, 1862.

What should be said of the accuracy of the registrar who
inserted in his record that the one birth had taken place a

year after the other ?

Eighteen years have passed since the statement first ap-

peared, in 1844, in the 'British Fossil Mammalia,' dui'ing

which period I have remained silent ; and it may be thought

that the right of redress has lapsed, through default, by the

effluxion of time. I admit that every correction of the kind

should be vindicated at once, in the interest of truth, irre-

spectively of other considerations
;
yet personal indifference

to so palpable an inaccuracy, and constitutional aversion from
the hispid walks of controversy, led me to disregard it. The
matter would probably never have been noticed by me, had
not immunity from correction led to further error in Pro-

fessor Owen's work, entitled ' Palseontology,' the second

edition of which appeared in 1861, and in which the following

paragraph occurs in the part devoted to the fossil Quadru-
mana :

' Genus Semnopithecus.—To this genus belong the

petrified jaws, teeth, and astragalus, from the older pliocene

or miocene rocks of the Sub-Himalayan hills, near Sutlej,

India, discovered in 1836 by Durand and Baker.' Thus,

what we were the first to discover is not merely abstracted

from us, but we are struck out of the record. It was full

time, therefore, that I should step forward to vindicate the

cause of truth.

* * *
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XV. ON FELIS CRISTATA, A NEW FOSSIL TIGER
FROM THE SEWALIK HILLS.>

To the large fossil species of th.e genus Felis liitherto de-

scribed we are now enabled to add another, from the tertiary

strata of the Sewalik hills, differing alike from the F. spelcea

and F. antiqua of the ' Ossemens Fossiles,' and, so far as

our means for comparison enable us to judge, from every

known member of the genus.

The specimen from which we take our description is one
of the most perfect that has up to this time been exhumed
from the fossil tract. It was found at the foot of a sandstone

cliff, partly encased in a hard stone matrix. It consists of a
nearly entire head, deficient only in the temporal apophysis
of the left zygomatic arch, and in a small portion of the
sagittal crest. The incisors had dropped out, but the
alveoli are sufficiently distinct to indicate their number
and relative size. The cheek teeth are nearly entire, but
the canines are broken off at their bases. The fragility of

the specimen has deterred us from removing a portion of hard
stony matrix which fills up the right zygomatic fossa, and
conceals the base of the skull from the anterior margin of the
occipital foramen on to the posterior border of the palatine

bones.

Plate XXV. fig. 2, represents the head in profile, and
shows the peculiarities of the fossil in the most striking light.

1st. The relative shortness of the facial portion of the
head, from, the post-orbital apophyses of the frontal to the
border of the incisives, and the length of the cranial portion
from the same point to the occipital crest ; the dimensions
being as 124 to 153. In this respect it differs from aU exist-

ing species, in which, as exhibited by Cuvier,^ the facial

portion of the head exceeds the cranial, generally to a con-
siderable extent.

' This paper is reprinted from tho
'Asiatic Kesearclies,' vol. xix. p. 135,

1836. Several specimens of the skull

of Felis cristata are figured in an un-
published plate of the ' Fauna Antiqua

Sivalensis ' (see description of Plate K.),

and from this tlie accompanying draw-
ings have been copied.— [Ed.]

^ Ossemens Fossiles, vol. iv. p. 147.
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2nd. The outline of the upper surface of the cranium and

face. The facial line runs with a gentle curve, slightly

convex and nowise serpentine, to the rear of the post-orbital

apophyses of the frontal. The cranial line meets it without

angularity, and runs back horizontally to the occipital crest

:

so that when the head is seated on the occipital condyles and

camassier teeth, the plane of the base of the cranium is parallel

to that of the vertex. In this respect it differs remarkably

from all known large species of Felis, in which the cranial

line descends more or less either in a curve or slope, from the

post-orbital apophyses to the occipital crest.

3rd. The saliency of the sagittal crest, which greatly ex-

ceeds that of all known Felince. (See Plate XXV. fig. 1.)

4th. The height of the occipital, which is relatively greater

than in any other known species of the genus (figs. 2 and 4).

5th. The elevated position of the zygomatic arches, and

the strongly arched outline of their inferior margin.

Viewed from above (fig. 1), the contrasted proportions of

the cranium and face are well exhibited. The muzzle is

short. The canine region of the maxillaries swells greatly

out in the bulge of the alveoli, and between it and the malars,

the infra-orbital hollow is more abrupt and deeper than

generally holds in the large Felince. The nasals are short

and broad. The brow is wide. The infra-orbital region

of the frontal is marked by a deep longitudinal hollow. The
post-orbital processes of the frontal and malars are blunt

and little projecting. The post-orbital ridges of the frontal

meet at a very acute angle, leaving between them a well-

defined and narrow furrow. The length and prominence of

the sagittal crest and the height of the occipital crest are

strongly apparent. The parietals are seen to bulge out little

towards their upper margin, but considerably towards the

temporals.

Our means for comparison of the fossil with most of the

large Felince are restricted to the figures in the ' Ossemens

TossUes,' which, however, are so perfect and characteristic as

to admit of the chief marks of distmction being very readily

seized. Of all the large species, the specimen most closely

resembles the Tiger, although considerably smaller in size and

perfectly distinct otherwise. The chief points of resemblance in

both are the great development of the sagittal and occipital

crests, the considerable surface of the occipital, the mode-
rate convexity of the brow and face, and the elevated position

of the zygomatic arches and the outline of their inferior

margin. To exhibit the peculiarities of the fossil we shall

now give its dimensions in juxta-position with those of two

of the largest-sized Tigers, killed in the forests near Suharun-





DESCRIPTION or PLATE XXV.

Pelis cristata, Drepanodon Sivalensis, and
Drepanodon latidens.

Fig. 1. Upper surface of cranium of Felis cristata, about two-sevenths

of the natural size. The figure has been copied from a drawing

by Mr. Ford in an unpublished Plate of the Fauna Antiqua

Sivalensis. The specimen is in the British Museum (No. 37,133),

and resembles that figured in the ' Asiatic Eesearches,' vol. xix.

Plate XXI. (See pages 315 & 548.)

Fig. 2. Profile view of same specimen.

Fig. 3. Palate view of same specimen.

Fig. 4. Posterior view of same specimen, showing occipital condyles and

foramen magnum.

Fig. 5. Fragment of upper jaw, right side, of Drepanodon Sivalensis,

three-lbm-ths of the natural size, and containing a portion of the

canine, the posterior edge of which is finely serrated. Tlie

specimen is in the British Museum (No. 16,350), and the figm-e

is copied from a drawing by Mr. Ford in an unpublished Plate

of the Fauna Antiqua Sivalensis. (See page 550, and vol. ii.

p. 45G.)

Fig. 6- Fragment of lower jaw with three premolars of Drepanodon

Sivalensis, three-fourths of the natural size The specimen is

in the British Museum (No. 10,557), and is copied from a

drawing by Mr. Ford in an unpublished Plate of the F. A. S.

(See page 550.)

Figs. 7 and 8. Kepresent two views of a canine of the English Dre-

'panodon {Machairodus) latidens. They have been reproduced

from figs. 3 and 2 of Plate F of an unpublished work by the

late Mr. McEnery on the fossil remains of Kent's Hole Cave,

Torquay. The drawings are two-thirds of the natural size.

McEnery's Plate has the following inscription :
—

' Teeth of

Ursus cidtridens found in the cave of Kent's Hole, near Torquay,

Devon, by the Eev. Mr. McEnery, January, 1826, in diluvial

mud, mixed with teeth and gnawed bones of Ehinoceros, Ele-

phant, Horse, Ox, Elk, and Deer, and bones of Hy£enas, Boars,

Wolves, Foxes, &c.' (See vol ii. p. 460.)

vol.. I.
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poor, and of a younger animal almost exactly of tlie size of

the fossil.' The amount of wearing in the cheek teeth and

the condition of the sutures prove that the fossil was full-

grown, although not aged.
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are greatly larger tlian the intermediate, which are equal in

size. The canines are broken off at their base ; and the sec-

tion is seen to be the same as in the Tiger. The cheek teeth

had consisted of two false molars, a camassier and a tuber-

culous tooth on either side. The tuberculous and the first

false molar had dropped out. The socket of the tuberculous

tooth is distinct on one side. Those of the first false molars

are more ambiguous. In all the specimens of the F. spelcea

observed by M. Goldfuss,' this false molar was invariably

wanting, and he was induced to consider it as a specific dis-

tinction of the fossil. But Cuvier attributes its absence to

dropping out at an early period.

In our fossil we were at first led to think that there was
no small false molar, from the very contracted space between

the canine and the large false molar not admitting of room
for it. In the fossil the space is 0*3 inch, whereas m. the

Tiger it is 0*7 inch. But on carefully clearing the interval

we have detected on the left side an alveolar cavity. In this

respect, therefore, the fossU does not differ from the ex-

isting large species.^ The great false molar and the camas-
sier tooth resemble in form those of the Tiger exactly. But
they differ considerably in two respects, which we consider as

distinctive marks of the fossil. First, The length of the two

teeth in the fossil is exactly equal to that of the fuU-grown

Tiger No. 2, although it measures 10-9 mches in length of

head, while the Tiger is 13*1 inches ; Second, The large false

molar is directed inwards, so that its long axis makes a con-

siderable angle with that of the camassier. This position of

the false molar holds in a slight degree in the genus Felis

generally, but it is v^y marked in the fossil.

The obscurity of the sutures and the extent to which the

fossil is stiU enveloped in stone do not admit of our deter-

mining precisely the limits of many of the bones of the

cranium and face.

The frontal is considerably shorter than in the Tiger of the

same size, No. 3, and broader ; so that it has more square-

ness of form, at the same time that the ridges stretching

from the post-orbital processes, by their prominence and
greater convexity inwards, give it an appearance of more
sharpness to the rear. These processes are more obtuse and

less salient than in the Tiger, and the outline of the frontal

' Quoted in Cuvier, Oss.Foss., vol. iv.

p. 452.
^ The presence, or absence, botli of the

tuberculous and the iirst false molar

appears to be very uncertain in aged

FeiincB. In a very old Tiger, No. 1 of

the measurements, with the canines and

all the teeth much wom, both the tuber-

culous teeth and the small false molar
of one side are present. Upon the

opposite side all trace of alveolus has

disappeared, whereas in younger animals

with unworn teeth, we find the turber-

culous and first molars less complete.
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portion of the orbit is less curved. The separate halves of

the bone are convex across, leaving a deep longitudinal hol-

low between.
The parietals are longer than in the Tiger. They are sunk

towards their commissure, giving greater appearance of

saliency to the sagittal crest. They bulge out at their junc-
tion with the temporals in conjunction with these bones.

The sagittal crest, as noticed above, from its great promi-
nence, is one of the most distinctive characters about the
fossil. It is nearly twice as much raised as in the largest-

sized Tiger. Its anterior extremity for a short way divides

into two, from running in continuity with the post-orbital

ridges of the frontal.

The occipital is large in all its dimensions. It greatly

exceeds that of the Tiger of the same size in height, and
equals that of the large Tiger, ISTo. 2. Its margins expand
greatly laterally, in conjunction with the ridge ascending
from the petrous portion of the temporal bones.

The tem,poral on the right side is mostly concealed by stony

matrix. On the left it is broken at the zygomatic process.

The petrous portion is comparatively larger than in the Tiger.

The zygomatic arch is elevated and its lower margin is

arched more decidedly than in the Tiger. (In this respect

it resembles the ' Black Jaguar.") The posterior angle is

more acute.

The corresponding process of the malar differs chiefly from
that of the Tiger in the post-orbital apophyses being blunt

and very slightly prominent.

The nasal bones are considerably shorter than in the

Tiger, and they taper less upwards towards their frontal

insertion.

The maxillaries chiefly differ from those of the Tiger, in

their greater prominence along the alveoli of the canines,

and the more decided hollow which occupies the infra-orbital

region. From the elevated direction of the zygomatic arches,

the posterior margin of the maxillaries descending from the
malars is higher than in the Tiger. The infra-orbital fora-

mina agree in form and position with those of the Tiger.

The ascending apophysis of the incisive bones runs higher
up between the nasals and maxillaries, giving thus a stronger

insertion to the bone.

We do not observe any very appreciable difference in the
palate, except that the bulge of the canines, and the inward
direction of the large false molars, appear to contract it in

width between these teeth.

' Oss. Foss., vol. iv. Plate xxsiv. fig. 7.
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The orbit is smaller tlian in the Tiger ; the post-orbital

processes of the malars and frontal are more apart, and the

osseous ring consequently less complete.

Regarding the relations of the fossil with respect to other

species

—

The fossil Lion of Gaylenreath, F. spelcea, differs from it

in the great size, equalling that of the Lion in the outline of

the head, breadth of forehead, depth of zygomatic arches,

position of the infra-orbital foramina, and inconsiderable

sagittal crest.

The fossil F. antiqua differs in being greatly smaller.

The existing Lion is much larger, differing also m its recti-

linear profile, shortness of head, and want of prominence in

the sagittal crest and occipital.

The points of distinction and resemblance with the Tiger

have been noticed in detail.

The Panther somewhat resembles the fossil in the moderate
convexity of the head, but differs in size and in the little

prominence of the sagittal crest. The Jaguar has the same
elevated direction of the zygomatic arch as the fossU, but

differs greatly in the outline and form of the head.

The Cougouar has one character peculiar to it and the fossil

in the genus, in the face being shorter than the cranium

;

but it differs in size and form.

The other species of the genus differ at once in size.

We have named the fossil the Felis eristata, from its most
prominent character, the elevation of the sagittal crest.

The position in the genus will probably be after the Tiger.

Its size is intermediate between that species and the Jaguar.

We are indebted to Walter Ewer, Esq., of the Civil Service,

for an examination of the fossil, which was found by collec-

tors employed by that gentleman, under the direction of

Captain Cautley.

NoETHEEN DoAB : A^ril 15, 1836.



URSUS (HYiENARCTOS) SIVALENSIS. 321

XVI. ON UESUS SIVALENSIS, A NEW FOSSIL

SPECIES FROM THE SEWALIK HILLS.^

BY CAPTAIN P. T. CAUTLEY, AND HUGH FALCONER, M.D.

We are now enabled to record another new form in fossil zoo-

logy drawn from the rich deposits of the Sewalik hills. In a

preceding article we have noticed a new feline extinct species,

of dimensions approaching those of the existing Tiger ; in

the present one, we shall endeavour to characterize another

member of the same family, of the genus Ursus, essentially

distinct from existing or extinct species in some prominent

points of its osteology, and remarkable also for large size,

like some other of its associated fossil contemporaries.

Our knowledge ofthe species is derived from two fossil speci-

mens. The one, consisting of the right half of the lower jaW

mutilated at the symphysis and ascending portion of the

ramus, exhibited in PI. XXVI. figs. 3 & 4, gave us the first idea

of a new animal. The other, figs. 1 & 2, a subsequent acqui-

sition, is a superb specimen of the head, which, although a

good deal fractured, is at the same time so well preserved in its

principal features as to cause little difficulty in determining

the specific characters. The three rear molars are perfect on

one side and but little damaged on the other. Both canines

are present, and that of the right side is entire. The alveoli

of the false molars and incisors are distinct, although the

teeth are wanting. The only considerable deficiencies are in

the posterior and lower parts of the occiput, both zygomatic

arches, and in the lower end of the nasals, where a fissure

extends across the face on both sides towards the orbits.

The chief peculiarities of the fossil are to be found in the

teeth, which are constructed more after the type of the higher

Carnivora^ than any other described species of the genus.

' This paper was published in 1 836

in the ' Asiatic Researches,' vol. xix. p.

193, unaccompanied by illustrations.

The illustrations in PI. xxvi. are copied

from an unpublished plate (0.) of the

' Fauna Antiqua Sivalensis,' executed

about twelve years later, and in which

the fossil is designated Hyanarctos

Sivalensis. In this plate are figured the

femur, radius, ulna, and other remains

VOL. I.

of the fossil in addition to those des-

cribed in this memoir. In the same
plate are figured the portion of an upper

jaw with four molars and a tibia of a

smaller species of Bear from the Ner-

budda, named Ursus Namadicits (see

PI. xxvi. fig. 6).—[Ed.]
'^ Underlined in pencil by Dr. F.

—

[Ed.]
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Before entering upon these it will be convenient, for com-
parison, shortly to refer to the dental system of the Bears

generally.

The number of the teeth varies more in the different species

of the Bears than in any other genus of the Camivora. The
incisors, canines, and the three posterior molars are constant

ill bothjaws in all the species. The false molars are subject to

great variation. They are usually entirely wanting ' in the

upper jaw of the Ursus speloeus, or large fossil Bear of Europe,

while in other species they amount to three on either side.

The same variation holds in the lower jaw. In the TJrsus labi-

atus^ there are four false molars on each side,whUe in the Ursus

sjyelceus there is generally but one present : so that while the

number of teeth in the former extends in both jaws to 42, it

is commonly reduced in the latter to 30. This irregularity

in the number of false molars exists to a certain extent in

different individuals of the same species. In one skull of

the Ursus Tihetanus in our collection, which belonged to

an old animal, there are three false molars in the upper jaw
on each side ; while in the slnill of a younger individual with
unworn teeth there are but two. In another skull there are

no false molars on the left side, while there is one on the
right side, there being at the same time three false molars
on either side of the lower jaw.

The characters depending on the form of the teeth are

very constant in the genus. The camassier or antepenulti-

mate molar, in the upper jaw, has but two lobes or points

along its length ; and the tubercle of its inner side is placed
opposite the rear lobe. The two rear molars are oblong, and
the last one has the additional development of a crenulated

spur or heel. The higher Camivora differ widely in these

characters from the Bears ; their carnassier teeth being three-

lobed, and the tubercle of the inside being placed forwards,

as in the Cats and Hysena, while the rear or tubercular

teeth are reduced in number and are rudimentary.
We shall now proceed to the teeth of the fossil, which in

many respects deviate from the type of the genus, and
approximate that of the more perfect Camivora. Along with
the dimensions Ave annex those of the Ursus spelceus and
Ursus Tihetanus for comparison.^

' Cuvier, Ossemens Fossiles, torn. iv.

p. 351.
2 This is constant in several skulls

in our collection.

^ In tlie ' Ossemens Fossiles,' Cuvier

does not give the dimensions in width

of the teeth of the Ursm spelmm. We

have to regret this omission, as one of
the most marked characters about our
fossil is the great width of the molars

;

and we have no other source to refer to

regarding the Ursus spelaus besides the
' Ossemens Fossiles.'
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with the corresponding tooth of the Hysena. The teeth of

the oj)posite sides are unequally worn.

The two rear or tubercular molars are also marked in their

form. Instead of being oblong, as in all the other species,

with their length greater by a third than the breadth, they

are square in ovir fossil. The penultimate, if anything, is

longer than the rear one, the reverse of which holds in the

rest of the genus. It has two tubercles at its outer side, as in

other species ; at the inside it is somewhat shortened in

length, and the cleft between the tubercles is nearly obsolete,

so as to^ give the appearance of one large tubercle. In this

resjject there is a remote analogy with the corresponding tooth

of the Dog, and a deviation from the usual type of the Bears.

The last tubercular presents as great a contrast in form with

that of the other species as the carnassier tooth does. At its

outer side there are two tubercles to the crown smaller than

in the penultimate, as is normal in the genus, and at its

inner side a ridge indistinctly divided by three slight fui-rows.

There is no heel to the tooth ; the crown is square, and the

only part which can be considered as representing a heel or

spur ^ is a flatfish disc at the inside, alternate with the pos-

terior outer tubercle, and partly ojjposed to the rear portion

of it. None of the rest of the Bears have the last tubercular

in the upper jaw square, or vnthout a crenulated spur added

on to the rear of it.

Our specimen of the lowerjaw (figs. 3 & 4) is deficient in the

incisors and in the protruded portion of the canine. It is

broken off just where the latter emerges from its socket.

The section of the embedded j)ortion of the canine gives 1-6

inch of vertical dimension and -95 transversely. The molars

are six in number. The two anterior false molars and the

last tubercular have dropped out, but the sockets remain

unobliterated. The anterior false molar was close behind

the canine, and there is not space for another to have been

inserted between. The second was close to the first and
almost in contact with the third false molar. This latter,

like the carnassier of the upper jaw, is of large size, compared

with the same tooth of the other species, and distinctly three-

lobed ; this is another peculiarity, and further supports the

analogy shown by the upper carnassier with the Hysena, to

the second false molar of which it bears a considerable resem-

blance. The anterior and posterior lobes are small, the

middle point being chiefly developed. The antepenultimate

or carnassier is so defined ^ as to give no indication of form to

notice, except its length. The penultimate or first tubercular

• Notelyy Br.F.—'Posterior or talon 1 ^ Underlined in pencil by Dr. F.

—

lobe.'—[Ed.] I
[Ed.]





DESCEIPTION OF PLATE XXYI.

Ursus (Ht^nakctos) Sivalensis and Uksus
Namadicus.

Fig. 1. Profile view of cranium of Hi/cenarctos Sivalensis, one-fourth of

the natural size. The specimen is in the British Museum (No.

39,721), and the figure has been reproduced fi:om an unpub-

lished Plate of the Fauna Antiqua Sivalensis. (See pages 321

& 551.)

Fig. 2. Shows the dental series on the right side of the same specimen

as that showTi in fig. 1, three-fourths of the natural size. The

three rear molars and the canine are perfect, and the alveoli of

two false molars are also seen.

Fig. 3. Greater part of the body of the lower jaw of HycEJiarctos

Sivalensis, one-fourth of the natural size and seen in profile.

The specimen is numbered 39,722 in the Brit. Mus. Catalogue,

and has been copied from a drawing by Mr. Ford in an un-

published Plate of the F. A. S. (See pages 324 & 551.)

Fig. 4. Alveolar margin with dc'otal series of same fi-agment of jaw,

three-fourths of the natural size.

Fig. 5. Portion of upper jaw, with four molars of a smaller species of

Bear from the Nerbudda, Ui'sus Naiiiadicus, one-half of the

natural size. The specimen is in the British Museum, No.

39,720, and the drawing has been reproduced from an un-

published Plate of the Fauna Antiqua Sivalensis.

vol.. I.
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molar is oblong. It is broader for its length than generally

holds in the genus, and the crown is less complicated with
tubercles. Of the rear tubercular the socket alone remains,

the tooth having fallen out. It is situated with considerable

obliquity to the rest of the series in the root of the ascend-

ing portion of the ramus. The alveolus is inconsiderable,

and the tooth appears to have been comparatively small.

The teeth in the fossil appear to have been thus : incisors,

3 + 3 . 1 + 1 n -1 1 2 + 2 -IT,,! 3 + 3.
g^ : canuies, ^^ : lalse molars, g-j^g : cheek teeth, g-^ : m
all, 38.

The size and form of the head bear out the specific distinc-

tion established by the teeth. No Bear, fossil or recent,

attains the enormous size of our fossil, except the Ursus

spelceus, and the absence of any bulge in the forehead above
the orbits at once distinguishes it from the latter. The
mutilation of the cranium at the occiput prevents an exact

comparison of the length with that of the Ursus spelwus. In
the tables of the 'Ossemens Fossiles,'' an adult specimen of the

latter measiu'es 17 '9 inches from the incisors to the occipital

crest. The fossil cranium, although mutilated at the occiput,

measures 1 7 inches ; with the deficient portion restored, it

would probably measure 19 inches. The facial half of the

head, fi-om the post-orbital processes to the incisors, mea-
sures 9*3 inches ; and in almost all the Bears the cranial

portion is long'er than the facial. Supposing this proportion

to hold in our fossil, the head would be more than 19 inches,

and would exceed that of the Ursus speloeus.

The form of the cranium in profile is shown in fig*. 1. The
most striking feature is the almost rectilinear outline, and
absence of any notable curvature. From along the nasals to

between the infra-orbital processes is almost a straight line.

There is but a trifling degree of convexity from that back-
wards ; and the sagittal crest rises in a very prominent ridge

above the parietals. No species of Bear has so straight a
cranium. The Ursus spelwus is chiefly characterized by a

bulge of the forehead above the root of the nasals. The only

species which at all approaches the fossil in profile is the white
Polar Bear, Ursus maritimus? But besides the great differ-

ence of size, the latter has nothing of the salient sagittal

crest, which is so prominent in the fossil ; all the other Bears
have more or less convexity of profile.

Exchisive, therefore, of the teeth, the size and cranial out-

line would sufiice to establish the fossil as a distinct species.

The other peculiarities of the head are three. The frontal

' Tom. iv. p. 359. ^ Ossemens Fossiles, tom iv. PI. xxi. fig. 4.
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is very broad, although an accidental indented fracture on
the brow takes off from the measurement. The orbits have
considerable obliquity, and large size, the depth from the post-

orbital process to the malar margin being 3*1 inches. Their

anterior margin only advances to above the posterior surface

of the rear molar. The temporal ridges are but slightly

marked, and meet at an open angle as in the Ursus spelceus.

From their commissure backwards there is scarcely any sink,

the sagittal crest starting with great prominence from the

parietals. The crest is not complete in its whole length,

being broken off obliquely towards the occipital. The parie-

tals swell out backwards and downwards. The cranial cavity

appears to have expanded much laterally towards the occi-

put, which is broken off. The temporal fosste are of great

depth and extent; the zygomatic arches on both sides are

wanting
;
judging from the depth of the temj)oral fossae they

must have been of great expanse. The malar apophysis

comes off low and is 2J inches in height. The nasals are

partly removed by a fissure in the fossil extending across the

face. They appear to have been rather long, and the external

opening of the nostrils to have been much shorter and less

oblique than in the Ursus spelceus. The muzzle is broad and
obtuse, being about one-fourth of the length of the head,

and a little wider than the inter-orbital portion of the frontal.

In this respect it resembles the Ursus lahiatus. The palate

is strongly arched both longitudinally and transversely ; the

greatest depth from a Ime across the worn molars to its sur-

face being 2-3 inches. The horizontal plate of the palatines

hardly extends an inch beyond the rear molar, whereas in a

head of the Ursus lahiatus, measm-ing a foot in length, it

extends more than two inches. The palatuie sinus is also

proportionably narrow for the size of head.

In place of a single sub-orbital foramen there are three

distinct foramina, nearly of the same size, placed over each
other and a few lines apart (PI. XXYI. fig. 1). They are con-

siderably advanced on the jaw, the uppermost being 1'6 inch

from the margin of the orbit and placed over the camassier.

It is difiicult to say whether this is common to the species, or

merely an individual peculiarity. Nothing of the sort is seen

upon the heads figured in the ' Ossemens Fossiles.'

We only know the lower jaw by the fi'agment represented

in fig. 3. It consists of the greater part of the body of the

right side, broken off where the canine protrudes. It is also

deficient in the articulating and coronoid processes. There
is, therefore, little to remark about the form. The lower

edge has a good deal of curvature backwards, and the outer
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surface is deeply indented by a mnscular hollow towards the

angle. The dimensions of the fragment are thus :

—

Extreme length of the fragment 10'3 inclies.

Height ofjaw over first false molar ..... 2'5 ,,

Ditto between the two rear molars 3-0 „

Greatest thickness at rear molar ...... 0"9 „

We have not yet found out or identified any bones of the

trunk or extremities. The species does not appear to have

been abundant, as no other specimens of the head or teeth

have been discovered, so far as we know, among the immense
collections of fossil bones got from the Sewahk hills.

The dimensions of the cranium, contrasted with some of

the measurements of the Ursus spelceus for comparison, are

thus :

—

Dimensions of Cranium
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APPENDIX.

I.

—

Manuscript Memorandum by Dr. Falconer, 1842.

In a communication read before the Academy of Sciences, on the 26th

July last (1841), contained in the ' Comptes Eendus ' of that date, M. de

Blainville has given a revision of the animals allied to the Badger,

which have been separated from the genus Ursus of Linnaeus. He takes

up the whole of the species, existing and fossil, comprising them in a

group to which he applies (.he name of Subursus, which he ranges in

three Sections:

—

Ileles, ov Badgers; Prof?/o?i, or Eacoons ; and liatel

and Caudivolvulus, including Arctitis and Cei'colej^tes, the Binturong and

Kinkajou. At the head of this group, preceding the Badger, but

excluded fi-om any of the three sections, he places the Ursus Sivalensis

of Falc. and Caut. described in the 19th vol. of the Asiatic Eesearches,

raising it to the rank of a distinct genus, to which he provisionally

assigns the name of Sivalarctos. It is strange that M. de Blainville

should have adopted this term, while convinced against its being a Bear.

If he thought it nearer the Badger, Sivataxus or Sivameles, should stich

combinations be admissible, would have been more appropriate. But
we cannot assent to his conclusion. The Sewalik species still appears to ua

to be nearer the true Bear than any other of the Plantigrade Series.

M. de Blainville's remarks on the subject are thus :
' Dans ce groupe,'

{Subursus ou les Petits Ours), ' reduit attjourd'htii en Europe au seul

Blaireau, et dont quelques ossements ont ete recueillis dans le diluvium

des cavernes, j'ai eu I'avantage de trouver a I'etat fossil, otitre les

traces de plusietu-s autres especes, les indices certains de cinq formes

animales assez diiferentes potu- constituer cinq genres distincts dans la

maniere admise par les zoologistes modernes, c'est-a-dire, d'apres le

systeme dentaire (p. 165).'

' Le premier, qite je designe sous le nom de Sivalours, est etabli,

d'apres la description detaillee et comparative, avec mesures lineaires,

d'une tete presque entiere pourvue de ses dents, publiee par MM. Hugh
Falconer et Cautley, sous le nom d' Ursus Sivalensis, et qui differe

notablement par la forme, la proportion et le nombre des dents

molaires, en general plus carnassieres, de toutes les especes d'Ours

aujourd'hui connues. Cette tete provient des terrains tertiaires des

monts Sous-Himalayahs dans I'lnde.' Nous pouvons
encore rapporter probablement a ce groupe le singulier fossile que
MM. Cautley et Falconer ont d^crit sous le nom d' Ursus Sivcdensis,

qui n'appartient certainement pas a ce genre, que nous avons designe

provisoirenient sous le nom de Sivcda7-ctos, et dont les ossements ont

ete trouves dans cet immense depot tertiaire de conglomerat qui

remplit toutes les pentes et les excavations des monts Sivaliens ou Sous-

Himalayahs (p. 179).' In another place he calls the fossil ' cette tete

d'Ours pretendu des monts Sivaliens.'

We have here M. de Blainville's opinion given in two degrees of

afErmation : in the first instance that the so-called Ursus Sivalensis

differs in its teeth from all knoAvn Bears, and constitittes a distinct

genus of the Subursine group ; in the second, that it certainly does not
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belong to the genus Ursus, but probably to the Subursine group,

beg leave to take exception to both inferences. ^

We

II.

—

Extract from Dr. Falconer's Note-book.

(British Museum, Nov. 21, 1857.)

Made a rough comparison of a huge ursine head from South America,

(Bravard, Buenos Ayres) referred to byLartet, with the Hycenarctos of

the Sewahk hills.

Upper Dentition.—All the teeth on their alveoli present on both

sides, and the number exactly identical with that of the Hycenarctos

Sivalensis.

1. A small premolar, touching the canine, is present on the right side.

2. A two-fanged premolar, the alveoli only remaining on both sides.

3. A tooth resembling in general form the third of Hycenarctos, but
more worn and broader for the length. Instead of presenting three ex-

terior cusps, the flat summit, which is much worn, only shows the discs,

which are confluent, of two lobes, the anterior small cusp, which is so well

defined in Hgcenarctos, being wanting ; but there is the great agree-

ment of a mesial inner cvisp placed opposite the transverse axis, as

in Hycenarctos. Its worn disc is confluent with that of the outer ciisj^s.

4. A square molar, consisting of two outer and two inner cusps, the

outer pair having the discs confluent, and also the inner. It is more
moderate in form than the Sewalik tooth. This foiu:th resembles in

form the last oi Hycenarctos.

5. A last molar, as in Hycenarctos, which, instead of being quadrate,

has the inner posterior discous surface produced behind, so as to make
the tooth oblong instead of square. The outer line, as in the Sewalik

fossil, consists of two tubercles.

Lower Dentition.—In number, the lower teeth are also the same.

1. A small one-fanged premolar touching the canine (not seen from
fracture in Hycenarctos).

2. A two-fanged premolar, shown by the alveoli, which are

more approximated than in the Sewalik fossil, and are straight fore and
aft (upper being diagonally oblique) ; doubtful if one or two.

3. A premolar, which is rounder, broader, and thicker, as in the

upper jaw, than the corresponding tooth of the lower jaw in Hycenarctos
;

in the latter, it is three- cusped, but in the American fossil, bi-cusped

;

front cusp wanting, middle cusp very large.

4. A carnassier which, as in the Sewalik form, is the most elongated

of all. In the Sewalik specimen the crown is hammered off, so as not

to admit of comparison.

5. A tooth homologous in form to the penultimate of Hycenarctos,

but thicker.

6. A last or tubercular, which is worn down to a roundish disc, as

in the Bears, is the smallest of the three, and not much larger than the

third premolar.

This tooth in Hycenarctos is only shown by its alveolus.

' In an unpiiblisliied plate, however,
of tile ' Fauna Antiqua Sivalensis,' ex-

ecuted aLout 18i8, the species is de-

signated Ursus (sub-genus Hycenarctos)

Sivalensis.— [Ed.]
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Upper canines very large and thick : incisors six ; outer with a broad
top ; middle very much compressed across ; they are very much and
flatly worn ; so also are the canines, but unequally on the opposite sides,

the left being groimd nearly to the level of the incisors ; the converse
with like characters in lower jaw, left canine being most worn.

The form of the skull differs much from Hycenarctos ; it is much
broader, deeper, shorter, and thicker. The Sewahk form is more elon-

gated in every direction.

This difference is strongly shown in lower jaw. The Sewalik is thin

and high ; the American fossil is thick and massive. The American was
a lai'ger form, and was probably more heavy and less lithe.

From the very decided flat grinding of the teeth, the American fossil

was probably a vegetable feeder ; the Indian was evidently an animal

feeder.
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XYII. ON ENHYDEIODON (AMTXODON), A FOSSIL

GENUS ALLIED TO LUTRA, FROM THE
TERTIARY STRATA OF THE SEWALIK
HILLS.i

BY H. FALCONER, M.D,

Till comparatively lately naturalists were only acquainted

with tlie aquatic Mustelidce through, the true Otters ; and the

few species known were so much alike, and so weU defined,

that Cuvier ranked them merely as a sub-genus of Mustela.

Subsequent researches brought to light a remarkable devia-

tion from the ordinary type, in the dentition of Enhydra.

The genus which we are now to describe exhibits a still

wider departure from the Otter form in its teeth, the

carnassier being so singularly modified that, when detached,

it is with diflBlculty recognized to be that carnivorous tooth.

At the same time the other characters of the head are so

clear and marked that not a shadow of doubt remains in

regard to the animal having been a true lutrine Mustelida.

The genus is further remarkable in the tribe for the size

which it attained, one of the species having been nearly as

large as the Indian panther.

The specimens on which the determination rests are three

heads (see PI. XXVIL), which taken together are so com-
plete in regard to the teeth and general form of the cranium,

that little remains to be desired respecting the more import-

ant characters, except the form of the articular surface for

the lower jaw, which is not shown in any of the specimens.

There is also a fragment of the lower jaw, containing the

two rear molars, but it wants the ascending ramus and
condyle.

• This paper was written in December
1843, but -was never published. The
three heads referred to in the memoir
are new in the British Museum, and
were figured in an unpubhshed plate of

the 'Fauna Antiqua Sivalensis,' (P.)

On this plate the species is named
Enhydrwdon ferox. The specimens

were afterwards named by Dr. Falconer

on labels in the British Museum,
Enhydriodon Sivcdensis. On the same

plate of the Fauna a skull and a lower

ja^w of another ne'w species of Otter

are figured, under the designation of Lic-

tra Palmindica. These specimens are

also in the British Museum, Cat. Nos.

37,157 and 37,152 (see description of

Plate P.). The annexed dra^wings in

PI. xxvii. have been copied from the

unpublished plate of the Fauna, above

referred to.

—

[Ed.]
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In order to follow tlie relations of the teeth of Enlnjdriodov}

it is necessary to review the dental system of Lutra and
Enhycha.

3+3 1+1 1 5+5
3^; cat], y^^; mol. gvg;The formula in Lutra is : incis.

18= ^= 36. In the Enhydra (as shown in the solitary skuU

preserved in the Museum of the Zoological Society)

;

3 + 3 . „„ 1 + 1. „_, 4 + 4 16 _oo The dental sys-incis. can. mol. = ii=32.
2 + 2(!) '

^""^'
1 + 1 ' " 5 + 5

tem of the Otters is built very much on the plan of the

Martins (Fred. Cuvier, in ' Ossemens Fossiles,' art. ' Dentition

of the Carnassiers,' vol. iv.) with which it agrees numerically,

except in having a false molar less on either side of the

lower jaw. But in the signification of the teeth they differ

materially in the increased development of the tubercular of

the upper jaw, and in the greater degeneration, so to speak,

of the carnassier. The typical tubercle on the inside of the

latter, instead of being limited to a small knob connected

with the body by a narrow base, constitutes nearly half the

surface of the coronal, and is expanded into a wide disc,

bounded on its inner side by a sharp raised edge, occupying

the whole length of the inside of the tooth. The outline of

the carnassier is in consequence nearly triangular. The body
is still distinctly tricuspid, as in the higher Carnivora, but the

anterior cusp is reduced to little more than a well-marked
serrature or lobe of the basal ridge. The tubercular has a

development proportionate to that of the tubercle of the

carnassier. It is somewhat trapezoidal in the outline of its

coronal, which is oblong in the transverse direction, that is,

considerably broader than long ; it is divided lengthwise by
a deep hollow into two somewhat unequal halves, the outer

and smaller of which is subdivided by a shallow transverse

channel into two flatfish surfaces bounded by a raised edge

;

while the inner is expanded into a flat disc, bounded by an
edge, as in the tubercle of the carnassier, but it is of greater

extent and more complicated in form. This arises from the

anterior border of the coronal being raised up into a promi-

nent trenchant ridge divided into two denticles, and distinct

from the bounding basal ridge which sweeps round it.

In the lower jaw the tubercidar is of comparatively small

size, nearly square, and its coronal is divided by a transverse

low ridge into two flattened nearly equal surfaces. The car-

nassier may be considered as made up of two parts, separated

' So named from cfuSpi's the Greek
word for Otter, and oSovs. The
name has no sx^ecial reference to the

modern Enhydra, which has a similar

derivation.
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by a deep transverse hollow, the anterior of which is formed

of three sub-equal pointed cusps disposed in a triangle, the

inner one representing the tubercle of the corresponding

upper tooth ; the posterior portion consists of a dilated

flattened tubercle, sloping inwards, and bounded by a sharp

edge, which is raised at the outer side into an obsolete

posterior cusp, less distinctly marked at the inner side.

The false molars, canines, and incisors of the Otter agree

so closely with those of other Mustelidce as not to require

special notice. In regard to the ' wear ' of the molars gene-

rally, we may remark that from age and use they get blunted

and irregularly ground down ; but the cusps never wear off

into the truncated depressed transverse discs exhibited in

the teeth of Hyaenas, a remarkable approach to which takes

place in those of Enhydriodon, to be noticed more particularly

in the sequel.

In the Enliydra the teeth undergo a singular modification,

both m number and conf]gu.ration. It has normally the

same amount of molars in the lower jaw as the true Otters,

and one false molar less in the upper jaw, so that the

dental formida, if regularly followed out in the canuaes and

incisors would be rg= 34; but from a peculiar suppression

there are only four incisors in the lower jaw, the outer and
largest one on each side being wantmg. The canines are

only remarkable for their small size in relation to the other

teeth and the bulk of the head.

But it is in the form of the molars of Enliydra that the

great deviation from the tj^e of the Otters is observed. They
are large, robust, and amorphous : the coronal being com-
posed of a very thick layer of enamel. Everything like the

pointed cusps and trenchant edges of the Otters' teeth has
disappeared, and given place to a flattened, sinuous, and
obtusely tuberculated surface, like the worn tubercular teeth

of the Bears. This is not a result of age, but is shown in

the young animal when the sutures of the head are still

open. Notwithstanding this disguise, the amorphous-like

inequalities can be traced to a modified representation of the

cusps and lobes of the teeth in the Otter. The vipper

carnassier is of a triangular form, divided by a longitudinal

furrow, the outer portion being formed of two very obtuse

rounded tubercles, the anterior of which is the largest,

representing the central cusp of the carnassier of the Otter

;

but there is no trace of the anterior lobe of the latter. The
internal portion is still larger than in the Otter, and consists

of an expanded disc raised into a third obtuse tubercle, and
bounded by a blunt basal ridge. The upper tubercular is of
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an irregular ovate form, and has the same obliquely trans-

verse direction as in the Otter. The surface is so flat and
sinuous that it is di£B.ciilt to recognize its constituent

elements ; but it is divided, as in Lutra, by a shallow

furrow ; the outer portion consisting, as in the latter, of two
unequal tubercles ; the inner, which is much larger, is

elevated into three obtuse tubercles, arranged in a triangle,

and surrounded by a blunt ridge.

In the lower jaw the tubercular is comparatively small, as

in the Otter. It is oblong across, and umbUicated, with four

indistinct surfaces suiTOunding the depression. The car-

nassier is of a broad ovate form; the flattened surface of

the crown being raised into four inequalities, representing

the three cusps and heel of the corresponding tooth in the

Otter. The false molars in both jaws are only remarkable

for their robust and obtuse form.

These minutise may appear tedious, but we have found it

necessary to enter into them so much at large, as the den-

tition of the fossil genus occupies in certain respects a mean
position between that of Lutra and Enhydra. In deter-

mining fossil animals no assistance is derived from the soft

parts, or external characters ; the means for their identifica-

tion are often limited, as in the present instance, to an

isolated part of the skeleton; and the anatomist has it

forced upon him to go rigidly into the comparison of every

character, in order to be able to apply with any certainty the

laws which regulate correlative organization to the recon-

struction of the form, and the determination of its affinities.

Now, in regard to the teeth of Enhydriodon. The speci-

mens, fortunately, supply information regarding all those of

the upper jaw, even to the deciduous precanine false molar.

The incisors (PI. XXVII. fig. 2) are of the normal number,

three on each side, the two interior of which are shown by

their transverse section to have been very compressed, their

length being three times their width. This compression, so

much greater than what is seen in either Lutra or Enhydra,

or in any other described Mustelida, is palpably connected with

the enormous development of the outer incisor on either

side, which relatively exceeds that of any known Carnivora.

This lateral incisor evidently served as a subsidiary canine,'

and the only analogous case which occurs to us is found in a

' From this canine character of the

outer incisor, we were indvieed, in the

first instance, to name the genus

Amyxodon, or, par excellence, Lama-
rian, but subsequently adopted that of

Enhydriodon as significant of its affini-

ties, a useful consideration in naming

fossil mammiferous genera. It is men-
tioned imder the name Amyxodon in a
catalogue of Sewalik fossils in the

Journalof the Asiatic Society of Bengal,

vol. iv., 1836, p. 707, and in Dr. Eoyle's
' Illustrations of the Botany of the

Himalayahs,' vol. i. p. 31,





DESCEIPTION OF PLATE XXYII.

Enhtdriodon Sivalensis and Lutea Pal^indica.

All of the figures in this Plate have been reproduced from

drawings by Mr. Ford in an unpublished Plate of the Fauna

Antiqua Sivalensis. Figs. 1 to 5 are rather less than one-

half (about 1) of the natural size ; figs. 6-8 are two-thirds of

the natural size. All of the specimens are in the British

Museum.

Figs, land 2. Enhydriodon Sivalensis. Anterior portion of cranium of

a yoiing and probably female individual. B. M. Cat. No. 37,154.

(See pages 334 & 553.)

Figs. 3 and 4. Enhydriodon Sivalensis. Two views of cranium, pro-

bably of a female. B. M. Cat. No. 37,153. (See pages 331

& 552.)

Fig. 5. Enhydriodon Sivalensis. Anterior portion of cranium of an

old individual, with very perfect alveolar ridges. B. M. Cat.

No. 37,155. (See pages 331 & 553.)

Figs. 6 and 7. Liitra Palceindica. Two views of cranium with very

perfect alveolar ridges. B. M. Cat. No. 37,151. (See page

552.)

Fig. 8. Lutra Pala^indica. Lower jaw with a large and very perfect

carnassier. B. M. Cat. No. 37,152. (See page 552.)

VOL. I.
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very different family, the Euminantia, where the upper
lateral incisor puts on the form and development of a canine,
in the Camel. In one of the specimens (fig. 2), the base of
this tooth, with the other incisors, remains in the jaw, broken
off on a level with the alveolus, and enables us to determine
its relative size with precision. The section of the fang
shows a very broad oval ; the dimensions, as contrasted with
those of a large Indian Otter, are ' :

—

Antero-posterior diameter outer incisor

Transverse ditto ditto

Antero-posterior diam. middle incisor

Transverse ditto ....
Antero-posterior diam. of inner incisor

Transverse of ditto ....

Enhydrio-
don

Inch
•45

•37

•33

•14

•25

•09

Indian
Otter

Inch
•17

•12

•14

•1

•09

•08

In the younger animal, to which the head (fig. 2) belonged,
the incisors are all present; but in the older head (fig. 5),
the middle incisors are not only wanting, but the alveoli are
completely filled up and obliterated, there being nothing but
a blank space between the outer incisors. In this deciduous
character of the middle incisors Enhydriodon agrees with the
modern Ursus (Prochilus) labiatus, or so called Sloth Bear of
India, in which the incisors drop out as the animal increases
in age. None of our specimens show what the number and
character of the incisors were in the lower jaw ; but such a
strongly-developed lamarian tooth in the upper must in all

probability have had something corresponding to oppose it

in the lower jaw; we therefore infer that there were two
large outer incisors, one on each side, below, and that the
four middle incisors were also present, for in Enhydra, where
there is a suppression of two incisors, it is the outer one on
each side that disappears, the central ones remaining. This
is proved by the form of the exhibited incisors.^

The canines of the upper jaw, like the lateral incisors,
were proportionately large, and of great strength and mas-
siveness. A section of the right one is got in the head
fig. 5, of a circular form. The dimensions are, antero-posterior
diam. 5^ lines, transverse do

' The measurements, which were
omitted from the original MSS. have
been filled in by me from specimens in
the British Museum.

—

[Ed.]
" j-Ir. Martin, in the abstract of his

paper on Enhydra, contained in the
Proceedings of the Zoologl. Society for

4|. In the head, fig. 2, both

June 14, 1836, appears to consider that
the suppressed incisors in the lower jaw
of Enhydra belong to the middle ones.
But a close examination of the form of
the teeth leads to the conclusion stated
above.
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tlie canines had dropped out, and the two alveolar cavities

are exposed, showing that the fang was comparatively short,

and much dilated, evincing a resemblance in this respect to

the canines of the Seals.

We have nothing to indicate what the lower canines were,

but it is legitimate to infer their existence and correspondence

with the upper teeth.

The molars in the upper jaw of Enliydriodon were, as in

Enhydra, four—two false molars, a carnassier, and a tuber-

cular. This is seen to have been the number in both the

fossil species with which we are acquainted. The first, or

precanine, was a very small and rudimentary tooth, deci-

duous in the advdt animal. The alveolus for it is dis-

tinctly shown on both sides of the head, fig. 2, which
belonged to rather a young animal, and j)robabl)^ a female,*

as the tooth is retained longer by this sex than by the other.

The second had two fangs, and instead of having the flattened

form which it has in the Otter, terminating in a pointed

cusp, it apjDears to have been short, thick, and blunt, as in

Efihydra. It was encircled by a rugged basal ridge, or burr.

None of the specimens show more than a section of it, the

crown being broken off in all of them ; but the form and burr

are best seen in the left side of the old head, fig. 5.

The upper carnassier is singularly remarkable in the form
of its coronal lobes generally, and in the extent and com-
plicated development of its interior portion. It constitutes

the most typical feature of the genus, and has nothing that

we know of analogous to it in the family of Carnivora, fossil

or recent. It was remarked both of Liitra and Enhydra, that

their carnassier was more or less triangular in its outline.

In Enliydriodon it is nearly square ; and instead of the cusps

and trenchant ridges of Lutra, or the flattened inequalities

of Enhydra, the coronal lobes are developed in conical

mammillse, somewhat like those ofthe mastoid-toothed Pachy-
dermata. Fig.^ represents a perfect carnassier detached,

of the left side of the smaller siDecies. It is divided by a

deep lougitudiiial flexuous hollow into two portions ; the

outer or typical body of the carnassier is distinctly three-

lobed, the middle lobe being the largest and elevated into a

conical mammilla, the other two being blunt tubercles. The
inner portion, equalling the size of the outer, is composed of

two thick conical mammillse, separated by a deep hollow ; the

anterior mammilla has its posterior margin notched near the

base into two additional denticular lobules. The posterior

' This conjecture and the grounds ^ This specimen has been unfortu-

upon which it is founded were suggested nately mislaid, and was never figured,

by Prof. Owen. It is not in the British Museum.-

—

[Ed.]
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mammilla is nearly of the same size, but simple. It is this

posterior lobe, of which there is no trace in the Otter or

Enhydra, that, so far as regards the composition of the

coronal, distinguishes the carnassier of Enliydriodoyi so

strongly from that of other Oarnivora. In its great features

this tooth looks as if made up of three nearly equal conical

mammillae disposed in triangle, two occupying the inner side,

and one at the outer bearing a lobe at each end. In the

larger species^ it has precisely the same form as in the small

one, showing it intact from wear, the only difference being
that the inner portion is, if anything, larger. The manner in

which the ' wear ' of the tooth goes on is seen in all the

specimens, the apices of the mammillae being truncated off

horizontally, so as to form depressed discs, surrounded by
a thick ring of enamel resembling what is shown upon the

teeth of old Hyaenas, and on the molars of the Phacochoerine

Hogs. We have noticed that the teeth of Enhydra and Lutra
do not show a ' wear ' of this sort.

APPENDIX TO MEMOIE ON ENHYDEIODON.

I.—MS. Memorandum by Dr. Falconer, 1845.

Compared the head of Indian Otter (recent) with four heads in College

of Surgeons. It is about half inch longer than any of them; the naso-

frontal oblong in Indian ; nearly square in European, or approaching

square. In one head, No. 295, of an old animal, it is very square. Post-

orbital part of frontals is more elongated and more contracted in Indian,

but great difference in this respect in the European. In No. 295 it is

very broad and short, wider than long ; while in another, No. 55, from
the side cases, the sides converge backwards into a verj' narrow con-

traction, half the width of No. 295 ; this is also an old head.

II.

—

Memorandum in MS. made at Dr. Jameson's, Suharunpoor,
Jan. 21, 1841.

Dimensions of a Loiver Jaw fragment. Enliydriodon.

Fragment consists of the posterior part of the lower jaw, left side,

with the ramus broken off above the base of temporal fossa ; con-

dyles, &c., removed. The carnassier tooth and a solitary tubercular

are in situ.

Dimensions.
luches

From the anterior margin of carnassier to the rear of the tuber-

cular . . . . . . . . . . . 1'4

Length of the carnassier . . . . . . . . 1
•

Width of ditto -4

Length of tubercular ........ '45

Width of ditto -3

Height of jaw to base of carnassier . . . . . . Tl
Greatest thickness of ditto ....... '5

• Here and at page 331 allusion is made to more than one species of Enhy-
driodon.—[Ed.]

VOL. I. Z
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The camassier consists of three lobes : the anterior one is a low
three-sided pyramid ; the middle one is an elevated acute lobe, as in

the Otter (it is partly broken off in the specimen), with a small tu-

bercle at the rear of the inner side, which is smaller than in the Otter
;

the rear lobe consisting of a flattened, nearly horizontal tubercle,

nearly plain, as in the Bear, but with a worn low maxillary process or

facet at the outside and inside. The tubercular or rear molar is an

oblong tooth with an obUque facet directed forwards ; then comes an

anterior lobe, and then a posterior lobe with a re-entering angle

between ; the posterior lobe consists of a single flattened point. The
corresponding tooth in the Otter is nearly circular in either central

point, from which four small facets are given off.
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XVIII. ON THE FOSSIL CAENIVOEA OF THE
SEWALIK HILLS.

[Although the Felis cristata, TJrsus (Hycenarctos) Sivalensis,

and Enhydriodon Sivalensis are the only Sewalik Garnivora
which have been carefully described, the Sewalik Fauna
included representatives of many other genera belonging to

this class. Two unpublished plates of the ' Fauna Antiqua
Sivalensis ' (L. and M.) are devoted to the illustration of the
Hycena Sivalensis (Falc. and Caut.), the specimens of which
are in the British Museum, while a third unpublished plate

(N.) illustrates the remains of the Machairodus Sivalensis

(Falc. and Caut.), also in the British Museum ; and a fourth

(Q.) those of JJrsitaxus, or a species of Ratel. (See descrip-

tions of these plates.) The British Museum collection also

contains specimens of fossil Ganis from the Sewalik hills,

which, as well as G^do, was briefly described by Messrs.

Baker and Durand in the Journal of the Asiatic Society for

Sept. 1836, vol. v. p. 581. These descriptions are annexed,
as well as an account by Dr. Falconer of the Sewalik Carni-
vora in the Museum of the Asiatic Society m Calcutta. A
reference to Machairodus Sivalensis, from one of Dr. Falconer's

note-books, will also be found in vol. ii., under the head of
* Felis speloea.'—Ed.]

I.

—

Description by Messrs. Baker and Durand of Fossil Caknivora
FROM THE SuB-HlMALAYAHS.'

GULO.

Of this genus we possess the fossil skulls of two individuals, one of
which, represented in fig. 4, is nearly perfect : the lower jaws have
been separated at their symphysis and otherwise somewhat mutilated,

but as they were not found attached to the cranium, we may consider

ourselves fortunate in having obtained them at all. The second
cranium, fig. 7, has suflfered considerable mutilation, and is without tlie

lower jaws ; we have, however, inserted it in the plate, because though
otherwise less perfect, it has escaped a crush, which appears to have
flattened fig. 4. Some differences of proportion between the two fossils

would be accounted for under this supposition.

The recent skulls with which we have compared the above-mentioned

fossils belong to an animal known by the Hindustani name JBiju ^^_
identical, or nearly so, with the Cape Ratel {Gulo Capensis, Desm.)

' The illustrations referred to are those in the ' Journ. As. See'

—

[Ed.]
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In classing the Biju and Ratel under the genus Gulo, we follow the

common system of arrangement ; though, as remarked by Cuvier,'

both the number and character of their teeth would rather place them

with the Mustela Putorius. They appear, in fact, to be indebted to

their plantigrade motion alone for a place among the Gluttons. The
fossils now under consideration correspond in dentition with the Ratel

and Biju, and the following table will show that their resemblance to

the latter in most other respects is very strong.

Extreme length from posterior of occipital condyles to an-

terior of incisors, taken as the modulus and assumed at

Breadth measured across mastoid processes .

Greatest breadth of cranium opposite mastoid processes

Least ditto ditto at temporal fossfe

Height of occiput from inf. margin of foramen magnum
to sup. of occipital ridge .....

Breadth of ditto from point to point of styloid processes

Ditto across the occipital condyles....
Ditto of frontal from point to point of post, orbital

apophyses .......
Ditto greatest across zygomatic arches .

Ditto exteriorly across the superior canine teeth .

Perpendicular diameter of occipital foramen .

Length from anterior of canine teeth to post, of tubercu

lar teeth, measured externally ....
Breadth of upper jaw measured across carnivorous molars

Greatest antero-posterior diameter of canine teeth .

Width of tuberculous molars ....

llecent

Biju
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depression in the ramus, which in the recent species is nearly flat.

In our specimen this depression is as marked as in the tiger and other

feline animals. The differences above noted tend to prove that the

ancient species was even more powerful and savage than its present

representative, the Biju itself, which is by no means deficient in these

qualities. The three recent skulls examined on this occasion had all

suffered more or less from the violence to which the vigorous self-

defence of the animals had obliged their captors to resort.

Canis Vulpes ?

The specimen represented in figs. 9 and 10> though fortunate in

possessing both lines of molars complete, has suffered much from a

crush by which the whole posterior portion of the head has been flat-

tened and disfigured. The dimensions selected for comparison in the

following table are those least likely to be affected by the accident.

Our recent specimen belongs to an adult male fox, of a species common
in the NW. provinces of India. Its size, the colour of its fur, and
other external characters, appear to correspond with the description of

C. Corsac (Pallas), which Cuvier is inclined to identify with C. Bcjirja-

Zensz's of Pennant—figured also in ' Hardwicke's Illustrations,' PL II.,

Parts XV. and XVI.

takien asLength from occipital condyle to anterior of canine

modulus, and assumed at ..... .

Breadth measured across mastoid processes

Least breadth of cranium at the temporal fossae

Breadth from point to point of styloid processes

Ditto across occipital condyles......
Ditto of frontal from point to point of post-orljital apophyses
Greatest breadth measured externally across both lines of molars
Horizontal diameter of occipital foramen ....
Length occupied by line of molars and canine taken together

Ditto ditto molars alone .......

Eecent Fossil

l-OOO

•390

•205

•253

•202

•287

338
•130

•500

•410

rooo
•433

•206

•298

•251

•295

•319

•133

•470

•415

The chief differences here exhibited are those of greater breadth in

the posterior portion of the fossil's head, and must, though they appear
natural, be liable to the suspicion of having been caused more or less

by the crush before alluded to ; but there are some points of dis-

similarity which must be considered free from this objection. The
transverse occipital ridge is thicker and higher in the fossil ; the post-

orbital apophyses are altogether broader and more prominent ; the
hollow or depression in their upper siirface, forming a valley between
the outer edge of the apophysis and the swell of the frontal ("constituting

one of the distinctions between the fox and the other varieties of canis)

is in the fossil more marked. From the rear of these apophyses start

tw o ridges, which at first converge towards the occiput in a curvilinear

direction, until the distance between them is reduced to about half an
in ch, after which they run nearly parallel for some distance, and then
CO nverge again, till they imite near the occiput and become blended
with the parietal crest. We have been particular in describing this

formation, as a very similar one was observed by Cuvier in the skul}
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of the ' Renard tricolor,' C. cinereo-argenteus, Linn. It will be
observed from the table of measurements that the length occupied by
the molars and canine teeth together is less in the ibssil, while that

occupied by the molars alone is proportionally greater. This diiference

is only apparent, and is caused by the advanced position of the first

false molar close to the root of the canine ; the tooth is probably a
deciduous one, not yet replaced by the permanent molar ; the unworn
state of the other teeth also attesting the youth of the fossil, at the

period of its demise. The lower jaws, figs, 11 and 12, are not suiE-

ciently perfect to afford any satisfactory measurements.

To the foregoing observaticns we have nothing further to add than

that, in our opinion, they point out sufficient proof of specific differ-

ences between the several objects compared ; but, for the reasons before

adduced, we must limit our conclusions to this, and cannot therefore

venture upon giving new names to our fossil species.

Measurements of Fossil Skulls.

Details of Measurements

Extreme length from post, of occipital condyles to ante-

rior of incisor teeth......
Ditto ditto ditto canine ditto ....
Breadth measured across mastoid processes .

Greatest breadth of cranium opposite mastoid processes

Least ditto ditto at temporal fossfe

Height of occiput from lower margin of occipital foramen
to top of transverse ridge •

.

Breadth from point to point of styloid processes .

Ditto across the occipital condyles

Ditto of frontal from point of post-orbital apophyses
Greatest breadth across zygomatic arches

Breadth measured externally across superior canine teeth

Ditto ditto most prominent points of line of molars
Perpendicular diameter of occipital foramen .

Horizontal ditto ditto ......
Length from exterior of incisors to anterior of palatal sinus

Ditto from anterior of palatal sinus to lower margin of

occipital foramen .......
Ditto occupied by molars and canine teeth, taken together

Ditto ditto molars alone .....
Diameter of orbit perpendicular, but measured in plane

of orbit's margin ......
Ditto ditto from point of post-orbital apophysis to anterior

margin of orbit ......
Greatest antero-posterior diameter of canine tooth

"Width of tuberculous tooth (in Felis and Gulo)

Lower Jaw

Length from posterior of condyle to anterior of canine

Ditto from ditto ditto to posterior of molars .

Ditto occupied by molars and canine teeth, taken together

Ditto ditto molars alone . . .

Depth of lower jaw taken in front of carnivorous tooth

Greatest antero-posterior diameter of canine tooth

.

Gulo,
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II.

—

Description by Dr. Falconer of Fossil Remains of Carnivora,

FROM THE SeWALIK HiLLS, IN THE MuSEUM OF THE ASIATIC

Society of Bengal.

No. 847. Hycena.—Cranium nearly entire, deficient only in the

right zygomatic arch, and in the basal part of occiput, but covered

with matrix, and the teeth so mutilated that only the second premolar

is distinctly seen ; the incisors and canines in situ, but broken off.

No. 848. Hycena.—Fragment of cranium a good deal crushed, and

mutilated behind the orbits, showing all the teeth on the right side ex-

cept the small premolar ; the teeth are considerably larger than those of

the existing Indian Hysena. On the left side canine seen in section.

No. 849. Hyana.—Fragment of lower jaw, right side, containing the

four molars in situ ; teeth larger than in the existing Hyeena, but a

good deal concealed by matrix.

No. 851. Feline—Fragment of horizontal ramus, lower jaw, right

side, containing the two last molars in situ ; would be about the size

oi Felis cristata (F. and C).

No. 852. Canis.—Upper maxilla, left side, comprising a part of

palate and zygomatic portion of orbit.

No. 859. Hycena.—Fragment of hard matrix containing part of

the cranium of a carnivorous animal, and showing canine ? and por-

tion of premolar, but much concealed by matrix. An Hyasna ?

III.

—

Description by Dr. Falconer of Fossil Hy^na.
BOOK, Jan. 21, 1841.

From Note-

Dimensions of a large Hycena, Dr. Jameson^ s, Suhai'unpoor.

Inohea

Interval between the outer edges of the third or last false molar
of the lower jaw ........ 4'1

Length of the three anterior false molars . . . . . 1'9

Ditto from anterior side large incisor to the posterior ditto third

false molar .

Width of the line of incisors

Length of posterior tubercidar

Thickness of ditto about

Height of ditto

.

Length of second ditto

Thickness of ditto .

Height of ditto about
Interval between the bases of canines

This specimen consists of the anterior half of the

sides, as far back as the rear of the third false molar, ^..v. ii4^.it,v^xo,

canines, &c., in situ. The teeth considerably worn. The incisors and
canines show nothing peculiar. The first false molar is very small, and
the second much smaller than the third. They are placed obliquely

in the jaw. Section of the canines oval. A very large species.

3-4

1-7

•9

0-6

6-5

0-7

•45

•4

1-9

ower jaw
The

both
incisors.
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XIX. ON THE FOSSIL CEOCODILES OF THE
SEWALIK HILLS.'

BY CAPTAIN P. T. CAUTLEY.

Op the skulls of the existing Crocodile, from which the mea-
suremcBts accompanying this note have been taken, one
belongs to an animal 7 feet long, of which we have the per-
fect skeleton ; and the other was stated by the person from
whom it was procured to have belonged to an animal of 12
feet. We have a correction, however, in the smaller specimen,
which was carefully measured ; and taking this as a type,
the animals being of the same species {C. hiporcatus, Cuvier),
a mean of four measurements gives us a length of 132-09
inches, or 11 feet "09 inches, for the latter. In fixing this

specimen as belonging to an animal of 11 feet, we shall not
therefore be far from the truth.

There is so much difference in the few comparative mea-
surements that we have been able to obtain of the fossil, with
these two skulls, that it is hardly possible to take any pro-
portion of the existing animal as a guide to that of the fossil

;

the measurements taken separately would in some cases
reduce our fossil to that of an animal of 1 1 feet, with distinct

ocular proof to the contrary; in others the fossil animal
would be 17 feet long, which may probably be somewhere
near the actual size ; while an assumption of 20 feet would
be extendmg the dimensions to their utmost limit, our esti-

mate being guided by the proportions of the species now
existing in our rivers.

The fossils from which the measurements were taken
consist of two very perfect fragments; First, the anterior
portion of the skull of a large and adult animal, the posterior

' Eeprinted from the Asiatic Re-
searches, vol. xix. p. 25, 1836. The ori-

ginal memoir was illustrated by rough,

though characteristic, drawings. The
drawings illustrating this reprint (Plates

xxviii. and xxix.) have been made by
Mr. Dinkel from more perfect speci-

mens in the British Museum. Most of
the specimens, however, drawn in the

'Asiatic Researches' are also in the
British Museum. Thus, Plate ii. flgs.

2 and 4, As. Res., is No. 39,801 in Brit.

Mus. C. biporcatus (sic) ; and Plate iii.

figs. 3 and 5, As. Res., is No. 40,206 Brit.

Mus. Lep. Gangeticus. By referring to
appendix it will be seen that the iden-
tification of C. biporcatus in memoir ought
to have been C. bomhifrons.—[Ed.]
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DESCRIPTION OF PLATE XXVIII.

Crocodilus bombifkons and Leptorhynchus Gangeticus.

The figures in this Plate have been drawn b}- Mr. Dinkel

from the original specimens in the British Museum, which

have been identified with outline tracings named bj Dr.

Falconer.

Fig. 1, Lateral view of fossil skull and lower jaw of Crocodilus bombi-

frons, a species still existing in India. The drawing is one-fiftli

of the natural size. The number of the specimen in the British

Museum Catalogue is 39,798. (See page 355, and vol. ii.

page 485.)

Figs. 2 and 3. Another skull of Crocodilus homhifrons, showing upper

and palatal surfaces, and drawn one-fifth of the natural size.

The number of this specimen in the British Museum Catalogue

is 39,795.

These two specimens of C. bombifrons belong to the same species as

that identified in Capt. Cautley's memoir as C. biporcatus, but are more

perfect than the specimens which he described, but which are also in

the British Museum. (See page 344, note.)

Figs. 4 and 5. Leptorhynchus Gangeticus. Upper and under surfaces

of cranium, drawn one-sixth of the natural size. The number

of the specimen in the British Museum Catalogue is 39,809.

The species is the same as that described in Capt. Cautley's

paper as Croc, loigirostris, and is the existing GaviSl of the

Ganges ; and the specimen closely resembles, but is more perfect

than, that figured by Cajit. Cautley in the ' Asiatic Researches,'

vol. xix., Plate III., figs. 3 and 5, the Catalogue number of which

iu the British INIuseum is 40,206.
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part from the palatal sinus being wanting ;' in this the front

of the lower jaw consisting of the left dental from the 1st to

the 8th tooth, and of the right from the 1st to the 4th, is

fixed—the fragments of the upper and lower jaw being-

united : a point proving that some at least of these remains
were inhumed before the disintegration of the muscles and
integument connecting them ; and, secondly, the posterior

part of the skull, from the occipital to the front of the orbits,

of an adult, but of a smaller animal than the preceding.

The 4th tooth in each side of the lower jaw being received

into a groove into the upper, the form and size of the cranial

foramina, together with those of the protuberances and in-

dentations of the muzzle, place our fossil amongst the true

Crocodiles, the species being allied to Cuvier's Biporcatws, or

the Crocodile, ' a deux arretes' now existing in these rivers.

The following measurements will facilitate the reference to

Cuvier's ' Ossemens Fossiles,' and be perhaps of still further

use in providing the means for general reference on points

relating to the existing Crocodile (See p. 346).

From the sutures being obliterated on the upper rugged
surface of the fossil, the junction of the lachrymal and
anterior frontal on the maxillary bone is not observable, and
as this is one of the points upon which the Cayman and Croco-
dile differ, it is perhaps to be regretted that this must remain
at present doubtftd ; for although the characters above given
distinguish the fossil from the Cayman, the bluntness of the
muzzle and the proportions of the bones of the head do, in

some respects, assimilate it with the latter sub- genus.

On the lower smooth surface the sutures are well defined,

and it is on this measurement that we observe the remark-
able distinction between the existing and the fossil animal

;

the shortness of the maxillary bones and the length of the
intermaxillaries, including the nasal aperture, are peculiarities

that will be observed in the table of measurements, the
former (maxillary) in the existing animal being to the latter

(intermaxillary) as 3-9 is to 3*2 ; in the fossil as 3-8 is to
4*3. The length of the maxillary bones on the lower suture,

or the space separating the palatine from the intermaxillaries,

is rather greater in the existing animal of 11 feet than in

the fossil. The comparative measurement from the point of
the muzzle to the maxillary extremity of the palatine bone,
together with those across the skull at the 10th and 4th
teeth, will point out in a still clearer way the bluntness and
breadth of the muzzle of the fossil animal. By the extension
of the intermaxillaries and the great length of the connecting
suture between the point of the muzzle and the nasal aper-

' Brit. Mus, No. 39,801.— [Ed.]
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ture, this aperture is thrown further back, so that a line

drawn transversely through the grooves for receiving the 4th
lower teeth (which in the existing animal would cut the

posterior extremity), in the fossil passes through the centre,

or rather in front of the centre of the nasal aperture.

The skulls of the true Crocodile and Cayman differ in the

following points. 1. That of the Cayman is less oblong,

shorter, and flatter at the muzzle. 2. The 4th tooth of the

lower jaw enters into a hole in the upper, instead of a groove

as in the true Crocodile. 3. They differ in the number of

the teeth. 4. The cranial foramina bounded by the posterior

frontal, mastoid, and parietal bones, are smaller, and some-
times altogether wanting in the Cayman. 5. The lachrymal

and anterior frontal bones descend lower in the Crocodiles

than in the Caymans. 6. In the Cayman a part of the vomer
is visible in the palate between the maxillaries and the inter-

maxillaries. 7. The palatine bones advance more in the

palate and are wider in front in the same animal. 8. The
posterior nostrils are wider than they are long.

With regard to the cranial foramina of the fossil, and their

proportion relatively to the surrounding bones, we are enabled,

by having in our possession a very perfect fragment of the

occipital region and that portion of the skull bounded by the

orbits, to give the comparative measurements here also

;

noting that this fossil is a portion of the skull of an animal
of much smaller dimensions than that from which the former
measurements were taken.

Length of crotapliite foramina .

Breadth of ditto....
Breadth of the frontal hone on its

junction with lachrymal

Ditto on posterior frontals at their

junction with mastoid bones .

Breadth of occipital condyle

Ditto of occipital foramen .

Depth of ditto ....
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of breadth, however, is not so striking as in the measure-
ments of the muzzle before given ; although it still bears
ns out in the general expanded dimensions of the fossil

animal.

Of the lower jaw the only comparative measurement that
our discoveries have enabled us to make is of a small portion
of the anterior extremity, showing an extreme contraction
and narrowness of the symphysis ; that of the fossil being
actually less than that of the existing 1 1 feet Crocodile. The
form of the suture is similar in each, and the internal process
equally well defined.

rurther than from an inspection of the plates and descrip-
tion of the varieties of the Cayman and the Crocodile, in the
5th volume of the ' Ossemens Fossilcs,' I am unacquainted
with the form of any other head than that of the Crocodile
which inhabits the Ganges and Jumna rivers in this part of
India, and presume that I am correct in placing our existing
animal amongst the Crocodiles ' a deux arretes.' The pecu-
liarities of the skulls in my possession resemble those of this

species, although there is a point relating to the ridges
which may as well be noted, more especially as the same
feature is most prominently marked in the fossU, thereby
assimilating our existing and fossil animal still more closely to
each other.

The ridges (in C. hiporcatus) are described as 'proceeding
from the anterior angle of the orbit and descending in almost
a parallel line along the muzzle, and gradually disappearing.'
In both the fossil and existing specimens now under descrip-
tion the above note applies distinctly, with this exception,
that the ridges partially disappear at a point half way on the
nasal bones, from whence they strike off in an oblique direction
right and left towards the alveoli of the 10th tooth, this

oblique ridge showing itself as prominently as that at the
anterior angle of the orbit.

There is a general resemblance between the fossil and the
head of the existing Crocodile, which is striking. The
rugosities and position of inequalities on the upper surface
closely correspond; the cranial foramina, the number of
teeth, the foramina in the upper intermaxillary bones for

receiving the two front teeth of the lower jaw, the grooves
for the 4th teeth of the lower jaw, and the general form of
the nasal aperture, are features similar in both. We may
therefore fairly conclude from analogy that the Crocodile
now found fossil in the upper strata of the Sewaliks is of a
species closely allied to the present one, with the simple
difference of possessing greater width in its proportions : in
which view we must be satisfied with establishing it as a
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fossil variety of the C. hiporcatus of Cuvier and the C. porosus

of Schneider.

In taking the numerical proportion of the fossils already

found as a guide to that of the animals existing on this tract

previous to the upheavement of the line of country, it would
appear that the Mastodon and Elej)hant vrere the most
numerous. 2. Ruminants. 3. Hippopotamus of varieties,

the largest of which, with six incisors {S. Sivalensis), is in

the greatest jDroportion. 4. Crocodile, Gharial, and Tortoise.

5. Rhinoceros, Hog, and Horse. 6. Carnivora. 7. Fish.

The remains of Saurian animals, although standing high
on this list, consist chiefly of fragments of the osseous plates

of the neck, vertebrae, detached teeth, articulating ex-
tremities of bones of the arms and legs, as well as other
portions of the skeleton; while portions of the head have
been rarely found. Those referred to in this note are very
perfect ; others are crushed and distorted ; but the leading
differences which have been adverted to are fairly marked in

all those that have come under my observation.

There appears to be a local disposition in the deposits of
these remains, as would be natural to expect on a varied
surface of plain, forest, and marsh. The Mastodons, Ele-
phants, &c., in great abundance at some points, give place
to the Hippopotami and Saurian reptiles in others. At many
places the latter, with the Tortoise, are totally wanting ; at
others, as in a stratum of an impure marl attached to this upper
series where freshwater shells (chiefly like the Unio of the
present day) were found in great abmidance, nearly the
whole of the remains accompanying them were those of the
Crocodile and Gharial. In considering the length of the
fossil species we see no signs of anything beyond that of the
animal now existing. The largest remain in our possession
is a vertebra, which is one-third larger than that figured in
the London Geological Society's ' Transactions ' amongst the
Ava fossils, and described as the remain of an enormous
animal ; the vertebra above mentioned is either one of the
dorsal or lumbar, but the processes are broken and imperfect.
The dimensions of the barrel or cylinder in this specimen,
and the measurements of the third lumbar vertebra of the
existing Crocodile, are here given :—

Extreme length . . . . .

Breadth under transverse apophysis,

taking a mean measiirement .
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Large as the fossil may appear, the animal to which it

belonged did not in all probability exceed 25 feet in length,

whereas the Gangetic Crocodile of the present day is said to

arrive at the enormous length of 30 feet, and in the pages of
the ' Calcutta Journal ' an animal of 28 feet long is recorded
as having been killed by a gentleman of the Civil Service (I

believe) now residing in Calcutta.

The Fossil G-hakial of the Sewalik Hills.

Amongst the numerous remains of the Crocodilean Saurians
which have been found in such abundance, from the oolite

up to the more recent strata, it would appear that the
greatest proportion has been allied to the Gharial,' and that

the existing Crocodile and Cayman have been almost without
their prototypes. It is only in the strata above the chalk'' at

Montmartre, and the freshwater-formation at Argenton,
where remains have been found which were considered by
Cuvier as appertaining to the latter sub-genera; in these

strata, however, the remains of animals of this description

are scarce, and in those stUl more superficial abounding in

the remains of the larger mammalia, in Mastodons, Hippo-
potami, &c., where we might naturally expect to find the
Crocodile, the remains of this family have hardly I believe

been foiuid at all.

Of the fossil Crocodile brought by Cravrfiird and Wallich
from Ava, and figured in the London Geological Society's
' Transactions,' the drawings show a much nearer approach
to the living congenera than had, up to the period of that
discovery, been found ; and although we are unacquainted
with the geology of the country from which they were
brought, the new varieties of the Mastodons, which appear
to be common both to the Sewaliks and the Irrawaddi
deposits, may establish an identity between the two forma-
tions.

In the Sewaliks we have upheaved alluvium, or debris

from the great Himalayahs upheaved at a considerable

angle; at those points especially between the Jumna and

' The French mode of writing this

word, Gavial, a.ip'penrs to hare originated

in a misreading of the manuscript of

some naturalist; the r and v being

nearly similar in form. As Gharial is

the correct native name, there seems no
reason for perpetuating the misnomer.

—

J. Prinsep. Sec. As. Soc.

^ In the London clay the remains of
either the true Crocodile or Cayman
with the concavo-convex vertebra are
said to have been found, the species

allied to C. a museau aigu, vide Parkin-
son Int. Org. Rem. p. 387, and also the
head of an Alligator in the London clay

of the Isle of Sheppey, found in 1832.
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Ganges rivers, wliere the shingle and sand are the most
developed, their appearance is similar to what we might
imagine the beds of the present rivers to exhibit, were they
to undergo a similar convulsion. The presence of the fossils

has not been satisfactorily determined on the line between
the Jumna and Ganges ; those that have been already col-

lected in such great abundance are from the prolongation of
the same line between the Sutlej and the Jumna rivers. Up
to the present time they have generally been collected from
the slopes of the mountains, slij)s, water-courses, &c. They
have been dvig out near the village of Deoni, in the Nahun
Eajah's territory, but at this spot the position of the stratum
from which they were excavated was not satisfactorily deter-
mined. In the Ambwalla Pass, however, we had the satis-

faction of finding a large fragment of bone in situ, in a
stratum of sandstone rock, in the face, of a cliff, terminating
one of those tortuous little streams that drain the steep
slopes of the mountains into the main channel. The sand-
stone stratum in which this was found was inclined as usual
in an angle of from 20° to 30° ; and the position of the fossil

was perhaps 600 feet from the bed of the main river. In the
present state of the inquiry this fact is interesting, for it

appears that in the many slips that have been visited and
most carefully examined, no fossils have been found actually
in the rock, with the exception of the instances above
mentioned. The fossils are evidently not confined to the
sandstone ; the clays and clayey conglomerates have their
proportion also.

Of the Crocodile of these strata I have attempted in the
preceding section to show, as far as measurements and my
limited means point out, that the main difference between
the fossil and the existing animal of the present rivers is in
the breadth ; a difference that might tend to an opinion of
its being allied to the Cayman, did not other more distinct

characters separate it at once from that sub-genus. In the
Gharial now under review I am unable to recognize any
difference from the living animal ; and there are certain
peculiarities about the external surface of the skull of the
existing Gharial, in slight indentations and rugosities, which
are singularly coincident with those of the fossil. The fol-

lowing measurements are taken from two recent skulls, one
of an animal 10 feet 5 inches long, and the other 8 feet 8
inches long ; and from a very perfect fossil skull with the beak
broken off, which is evidently the remain of a large animal.



352 FAUNA ANTIQUA SIVALEXSIS.

Upper Jaw
(Number of Teeth, 56)

Extreme length from point of muzzle to

outer margin of occipital condyle .

Breadth on the temporal bones at the ar-

ticulation with lower jaw
Ditto on the 28th tooth .

Ditto on the 20th tooth .

Length of intermaxillary on suture (below)
Ditto maxillaries ditto .

Ditto palatine bone ditto

Ditto sphenoid ditto to anterior margin of
the posterior nasal foramen .

Extreme breadth on pterygoid apophysis
of sphenoid

Length from tip of muzzle to anterior of
orbit ......

Ditto ditto ditto of lachrymal bone .

Breadth of frontal between orbits at the
junction with the anterior frontal

Ditto of parietal bones between crotaphite

foramina
Length of external nostril

Breadth of ditto

Length of crotaphite foramina, or those in

rear of orbits

Breadth of ditto ditto

Ditto of occipital condyle
Length of occipital foramen
Depth of occipital foramen
Length of palatal sinus .

Breadth of ditto

Length from point of muzzle to anterior

extreme of palatine sinus

Length of upper table of cranium between
the anterior margin of the orbits and
the posterior mastoid apophysis .

Breadth of ditto ditto ditto .

Lower Jaw
(Number of Teeth, 50)

Length of symphysis ....
Ditto on prolongation to posterior extreme

of articular bone

.

Breadth on articular bones
Ditto on 23rd tooth

Ditto 15th ditto

Ditto 3rd ditto

Ditto 2nd ditto

Ditto 1st ditto

Length of oval hole at posterior extreme
of dental ....

Depth of ditto

Ditto ofjaw on this oval hole .

Ditto on the 15th tooth .

Existing Gharial

10ft. 5iD. long 8ft. 81n. long

In.

22-7

8-2

4-3

1-95

51
8-8

4-8

1-65

5-3

16-4

14-4

2-4

0-55

1-1

0-9

2-0

2-15

]-2

0-9

0-65

M^t.

0-677

0-21

0-108

0-049

0-129

0-223

0-121

0-042

0-133

0-416

0-366

0-060

0-014

0-027

0-022

0-051

0-055

0030
0-022

0-016

2-65 !o-068
1-4

16-45

5-8

6-0

15-1

10-7

86
3-0

1-6

1-55

1-85

1-4

1-35

0-6

2-0

0-9

0-035

0-418

0-147

0-152

0-384

0-271

0-218

0-076

0-040

0-039

0-047

0-035

0-034

0-0155
0-050

0-022

In. Ukt.

19-6

6-5

3-4

1-5

4-4

7-9

3-8

1-4

4-15

0-496

0166
0-086

0-038

0-111

0-200

0-096

0-035

0-106

16-4 jO-366

12-2 :o-309

1-95 '0'049
I

0-65 '0-OI6

0-86 '0-021

0-60 0-016

1-4 0-035
1-6 0-040
0-95 0-024

0-80|0-020

45 0-012
2-36 ;o-069

l-loio-046

14-2 0-361

4-7 0-120

4-7 0-120

13-1

9-3

6-8

2-6

1-3

1-3

1-6

1-2

1-3

0-46

1-5

0-7

0-332

0-236

0-147

0-064

0032
0-032

0-040

0-030

0-032

0-012

0-038

0-017

Fossil

Gharial

In.

9-3

3-2

M it.

4-9

1-0

3-3

0-236

0-OSl

0-124

0-026

0-083

3-8 0096
2-5 |0-064

1-4 0-035

0-9 0-022

4-9 0-124

2-4

10-4

11-4

0-060

0-264

0-289
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This fossil is water-worn, and some of the projecting bones,

especially of the sphenoid, are mutilated at the extremities
;

but the general character of the head and the form and
position of the foramina, &c., appear to correspond com-
pletely with those of the existing Gharial.^

There is no approach to any of the peculiarities pointed
out by Cuvier in the Caen and other fossils. On the upper
surface we have, in the frontal, the same concavity between
the orbits ; the same form of the crotaphite foramina, with
the parietal surface between them of the same comparative
width ; the posterior frontal separating the orbit from the
crotaphite foramina corresponds ; the form of the mastoid
bones, both in themselves and at their articulation with the
apophysis of the os tympani, strictly agree with the existing

Gharial of the present rivers. The same may be said of the
lateral and lower faces, in the external widening out of the
pterygoid apophyses in the situation of the hinder nasal
fossa, in the elevation of the orbital edge of the frontal, with
the deep emargination, in the form and proportions of the
jugal, and the temporal fossa, and in the sharp elongated
internal process of the squamous bone : the form of the
palatine holes, and the relative situation of the teeth to these
holes, are also points which agree with the living animal

!

The animal to which this fossil belonged was not quite

20 feet long ; the complete head, from the tip of the muzzle
to the posterior margin of the occipital condyle, being about
47 inches. The measurements which I have made of the
existing Gharial show the proportion of the head to the length
of the animal as 1 to 5^.

The following measurements of another fragment, con-
sisting of the anterior extremity of the beak or muzzle of the
upper jaw, wiU still further go to establish the resemblance.^
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former one, siiowing the alveoli and some of the teeth, as far

back as the 10th, on each side of the maxillaries. A more
j)erfect resemblance to the living animal than this could not
weU be conceived ; and it moreover establishes, in the absence
of a connected beak and skull, that the fossil animal had
precisely the same number of teeth vrith the living species.

The suture connecting the mtermaxillaries with the maxil-
laries is fortunately strongly marked in the fossil ; the
posterior j)oint of the sutui-e occurring opposite the ninth
tooth, exactly as it does in the existing animal. The teeth,

the form of anterior extremity of muzzle, the outer nasal
aperture, with the lower indentations, correspond in every
way ; and, to descend still further to minutiae, at the com-
mencement of the suture connectmg the intermaxillaries and
maxillaries, at a point in the former bone immediately in

front of the sixth tooth, is a small hollow or indentation;
this hoUow exists in the same situation and bears the same
form in our fossil Gharial.

Of the lower jaw we have only an imperfect fi'agment of

the two branches connected at the commencement of the
symphysis ; fi'om the extreme hardness of the crystalline

rock in which it is embedded we are unable to see further

than that the angle of these branches corresponds with the
existing animal, a point however which is proved by the
fragments of skull which are in our j)ossession, and which,
imperfect as they are at the muzzle extremity, show dis-

tinctly the commencement of that tapering form which is

peculiar to the Gharial of the present rivers.

In volume v. of the ' Ossemens Fossiles,' Cuvier, in re-

capitulatuag the pecviliarities and differences between the
Crocodiles and Gharials, says of the latter :

' Les ptery-

goidiens forment au-dessiis des palatins des especes de
grosses vessies renflees et ovales de la grosseur d'un oeuf de
poule, au lieu d'une simple voute cylindrique comme dans
les crocodiles et les caimans,' &c., and then, ' Je n'ai point
observe cette vessie dans le petit Gavial, mais je suppose
d'autant plus qu'elle est un produit de I'age, que dans les

vieux crocodiles des Indes cet endroit est beaucoup plus
renlle que dans les jeimes.'

These demi-cylindrical swelliags are highly developed in

the 10 feet 5 inches specimen, of which the measurements
have been given ; whereas in the smaller and younger
animal, measuring 8 feet 8 inches, there is no appearance
of them ; the sphenoid portion lying under the palatine and
extending up to the anterior frontal's apophysis, in a flat

uninflated laminated bone. From the little difference that
exists between the bones of the Gharial and of the Crocodile,
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DESCEIPTION OF PLATE XXIX.

Crooodilus crassidens, Crocodilus Leptodus, and

Leptorhtnchus Gangetictjs.

The figures in this Plate have been drawn by Mr. Dinkel

from the original specimens in the British Museum, which

have been identified with outline tracings named bj Dr.

Falconer.

Fig. 1. Profile view of skull and lower jaw of Crocodilus crassidens,

an extinct species found in the Sewalik Hills. The specimen

bears the number 39,802 in the British Museum Catalogue,

and is drawn one-sixth of the natiu-al size. (See pages 297

& 355.)

Fig. 2. Is another specimen of a fragment of cranium of the same

species (C. crassidens)^ showing the palate surface and teeth.

It is numbered 39,803 in the British Museum Catalogue, and is

dra'wn one-sixth of the natural size.

Fig. 3. Shows a portion of the cranium, the palate, and teeth of the

elongated muzzle of Crocodilus Leptodus, an extinct species

found in the Sewalik Hills. The figure is drawn one-sixth

of the natural size, and the specimen is numbered 39,805 in the

British Museum Catalogue. (See page 355.)

Fig. 4. Another fragment of muzzle of Croc. Leptodus, drawn one-

fourth of the natural size. (Brit. Mas. Cat. No. 39,806.)

Fig. 5. Very perfect specimen of anterior portion of muzzle of Leptor-

hynchus Gangelicus, an existing species (the Gavial) found fossil

in the Sewalik Hills. The specimen has been drawn one-fourth

of the natural size, and is numbered 39,811a in the British

Museum. The artist has represented the under surface of the

muzzle instead of the upper. The latter shows weU the cha-

racteristic external nasal aperture. The corresponding specimen

described in Capt. Cautley's memoir is numbered 39,811. (See

page 353.)

VOL. I.
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we are unable to separate tlie remaina of one from those

of the other. A great quantity have been found—teeth, osse-

ous plates, ribs, vertebrae, &c.; the latter having the concavo-
convex body, and the sacral vertebrae, with their transverse

processes compressed and cylindrical, agree in every respect

with the existing animal.

NoETHEEN DoAB : Octoher 1, 1835.

APPENDIX TO MEMOIR ON CROCODILES.

I.

—

Note by Editor.

Subsequent investigations in the British Museum and elsewhere

caused doubt in Dr. Falconer's mind as to the correctness of the

identifications by Capt. Cautley in the above memoir. This is indicated

by the following passage from a letter dated London, Jan. 5th, 1844,
addressed to Capt. Cautley in India :

—

' Our Crocodile of the Upper Provinces is not the C. hiporcatus of

Cuvier—of that I am certain. There appear to be three existing

Indian species of Crocodile, as distinct from Gavial, viz. : C. hipor-

catus^ with a long sharp head ; C. palustris, with a shorter and broader

head ; and C. homhifrons, undescribed, very short and blunt. Of these,

the head figured by you and given with dimensions in the " Asiatic

Researches," appears to me to be C. homhifrons, undescribed, but so

named in the British Museum.'

The following extracts, however, from letters also addressed to Capt.

Cautley, show that Dr. P. had no doubt as to the identity of the fossil

Avith the existing Crocodile and Gharial :

—

Aug. 5th, 1843. ' He (Mr. L.) doubted my confident assertion that

ciu* fossil Gavial was identical with the existing species.'

Dec. 6th, 1843. ' I gave C. a flat contradiction on his saying that

existing species of Crocodile had been found before, with extinct genera

of animals. This in reference to our assertion of the fossil Crocodiles

being recent species.'

Four species of Crocodile among the Sewalik fossils were afterwards

determined by Dr. Falconer in the British Museum, viz. : Crocodilus

homhifrons ; Croc. (^Leptorhynclms) Gangeticus ; Croc. {Leptorhi/nchus)

Leptodus ; and Croc. {Leptorhynchus) crassidens. The two first are

identical with existing species. The last was described, in 1837, as
' an immense species, far exceeding existing ones, and forming a passage

from the Gavials into the true Crocodiles. It has the cylindrical muzzle
and synostorized lower jaw of the former, with the blunt, thick teeth

of the latter.' See antea, page 297.

Outline figures of these species, found among Dr. Falconer's papers,

have been identified with the specimens in the British Museum ; and
from these specimens the illustrations in Plates XXVIII. and XXIX.
have been drawn by Mr. Dinkel.

—

[Ed.]

A A 2



356 FAUNA ANTIQUA SIVALENSIS.

11.—Memoranda on the Belfast Crocodiles. Prom Dr.
Note-book, May 22, 1845.

Falconer's

Made a comparison with Thompson of the Belfast specimen of the

long-muzzled Crocodile head, procured by Dr. McCormac from the river

Sierra Leone. This specimen certainly belongs to the Crocodilus

cataphractus of Cuyier. It corresponds exactly with the description

of the Crocodilus cataphractus given by Dumeril and Bibron, in the

number of teeth, form of the head, muzzle, &c. Compared it with the

figiu-es of Crocodilus Schlegelii given in Mliller's Atlas. It comes
pretty near this, but is certainly different, having fewer teeth in both

jaws, and the commissure of the lower jaw being much shorter in

proportion than in the C. Schlegelii. It is more of a Crocodile than the

C. Schlegelii which comes nearer the Gavial. The nasal bones in both

join with the intermaxillaries, but in the C. Schlegelii the slips of the

intermaxillaries rim higher up between the maxillaries : and the

lateral outline in C. Schlegelii is more cylindrical, being strongly

iindulated in C. catajjliractus. The Crocodilus cataphractus is evidently

identical with the Mecistops Bennettii of Gray. The Belfast specimen

corresponds very closely in size with the stuffed specimen in the British

Museum. The head is about 17 inches long ; the extreme breadth at

the condyle?, 7 inches; do. behind the orbits, 4| inches ; do. in line

with anterior border of do., 3^ inches ; do. at seventeenth or last tooth,

3|^ inches. This last tooth extends to Avithin ^ inch of the orbit.

The muzzle contracts between the eleventh and twelfth teeth to If
inch ; it then expands to 2 inches opposite the ninth teeth, Avhich are

the largest in the head. From the ninth it goes on contracting to the

space between the fourth and fifth (this interval being | inch) where it

gets contracted to 1 inch. At the extremity of the muzzle, between
the second and third, it expands to IJ inch.

Its detailed dimensions are as follows :

—

the extrem: ty of the

1

.

Length from the tip of the muzzle to the occipital ridge

2. Length from ditto to maxillary condyle

3. Extreme width of cranium at condyles

4. Interval between the orbits

6. Length from the occipital ridge to

nasals .....
6. Length from tip of muzzle to ditto

7. Length of orbit ....
8. Width of ditto ....
9. Length of crotaphite foramen

10. Width of ditto ....
1 1

.

Width of muzzle at the tip of nasals

12. Ditto at 9th tooth

13. Ditto of contraction behind 4th tooth

14. Width of dilatation of muzzle

15. Length of nasal opening

16. Width of ditto . . . _ .

17. Number of teeth in the upper jaw, 17

18. Largest teeth in upper jaw, 3rd and 9th.

19. Length of intermasillai-y bone at the palate

20. Length of maxillary ditto .....
21. Number of teeth in lower jaw, 15.

22. Largest teeth in lower jaw, 1st, 4th, 10th, and 11th

Inches
16-5

17-

7-

0-75

6-

9-

1-88

1-37

M2
0-88

2-75
2-

M2
1-88

0-88

0-75

3-

6-25
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III.

—

Memorandum by Dr. Falconer on Crocodilus Schlegelii.

The Crocodilus Schlegelii is not a true Gavial, but a Crocodile.

1. The cranial tablet, instead of being square to behind the orliits

converges on either side. 2. The crotaphite foramina are smaller than
the orbits considerably. 3. The nasals descend so as to join on with
the long wedge apophyses of the intermaxillaries, whereas in the Gavial

they are separated, and are a third of the entire length of the muzzle.

The cranial tablet in C. Schlegelii has very much the form as in the

figure of C. lucius in Cuvier's ' Ossemens Foss.' 4. The upper wedge-
shaped terminations of the intermaxillaries are larger and more slender

than in Gavial. 5. The outer border of the orbits do not overhang the

maxillaries as in the Gavial, but are within them as in the Crocodiles.

6. The greatest diameter of the orbit is not transverse as in Gavial, but
lengthwise, and the form is very much as in C. bipoi-caius. 7. There
is no considerable contraction behind the fifth tooth of the muzzle in

the upper jaw as in Gavial, and no appearance of the great enonarrhine

cartilaginous sac of Gavial. In C. Schlegelii the anterior ends of the

palatines terminate in a line with the great palatine holes, while in

the Crocodiles they descend in slips between the palatine portion of

the maxillaries, as also in the Gavial.

The form of Croc. Schlegelii agrees very closely with that of C.

Journei, described by Bibron and Dtuueril. In C. Schlegelii there a,ve

twenty teeth in the upperjaw and nineteen or twenty in the lower. In C.

Journei there are eighteen in the upper and only fifteen in the lower. The
length of head in an old C. Schlegelii is to its greatest width as 2g^ to 1,

which is exactly the same proportion as in C. Journei. Width at anterior

border of orbits ^ nearly in C. Schlegelii, and ^ in C. Journei; opposite

ninth tooth in C. Schlegelii ^ to \, in C. Journei \ at tenth tooth ; tip

of muzzle in C. Journei g-, in C. Schlegelii ^ to -g-. (But the dimensions

of muzzle in C. Schlegelii vary with the age. The muzzle is longer in

proportion to its diameter in the young than in the old animal.) The
longest teeth in C. Journei are the first, fifth, and tenth, in upper jaw,

and the first and fourth in lower. In C. Schlegelii tliey are the first,

fifth, and ninth, in upper jaw, and the first and fourth in lower.

IV.

—

Descriptions by Dr. Falconer of Fossil Remains of Crocodiles,

FROM AVA, PeRIM IsLAND, AND THE NeRBUDDA, IN THE CATA-
LOGUE OF THE Museum of the Asiatic Society of Bengal.

The following firom the Sewalik hills are most noteworthy [Ed.] :

—

No. 642. Leptorhynclius Gangeticus.—Finefragmentof cranium with-

out the lower maxilla, deficient only from the muzzle portion in front

of the orbits; the whole of the occipital region with the occipital

condyle nearly entire. The transverse articular surface of the tym-
panic bone and a part of the squamous portion adjoining removed; the

cranial tablet perfect, as also the two crotaphite foramina, together with

both orbits; palatines shown underneath, but pterygoids broken off.

The alveoli of only three small teeth shown on the broken part of the

right maxilla. The contraction of the muzzle, the form of orbits, their

elevation above the frontal, the cranial tablet, and the form and pro-

portion of the crotaphite foramina to orbits and the other adjoining parts,
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correspond so exactly in every respect that no determinable difference

is perceivable. The skull is larger than that of a Gavial's head, which
measures 19 in. The specimen infiltrated with iron and very heavy.

iVo. 652. Leptorhynchus.—Fragment of muzzle-portion of lower jaw
of an enormous-si^ed animal ; the left side showing the empty alveoli of

the five anterior teeth of very large sLze, broken off obliquely back-

wards ; the right side broken off" nearly opposite the termination of the

last alveolus on the left side and continued backwards, showing the

alveoh of five teeth, foiu: of which contain more or less of the teeth, its

anterior portion wanting.

Dimensions. inctiea

Length of fragment 13'5

Width about middle......... 9 '5

Thickness .......... 4'6

The alveoli of the two first teeth are very large ; the third and fourth

are still larger, the third showing a diameter of 1'8 in. by 1'4 in. ; the

sixth tooth is smaller, being 1 in. in diameter ; the seventh is 1"4 by
1-2 in. in diametei ; the eighth and ninth are smaller.

Marked ' Fossil AUigator ' in J. Prinsep's hand-writing ; no other

mark or No. ; but vol. v. p. 180 of Jour. As. Soc. contains a notice of

a Crocodile of gigantic size with a cylindrical muzzle, and with teeth

projecting three inches above the jaw and one inch two lines in diameter.

No. 653. Leptorhynchus.—Portion of lower jaw left side, comprising

a part of the horizontal ramus behind the symphysis, and containing

the alveoli of two teeth. The suture of the opercular bone is visible
;

alveoli of enormous size, the anterior being about 1 in. 5 lines in

diameter.
Inches

Height ofjaw taken opposite last tooth...... 6-7

Thickness of ditto.......... 6"6

Length of fragment 10 "5

Probably belongs to an animal of corresponding size with 652, but

it differs in weathering and colour of surface.
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XX. ON THE COLOSSOCHELYS ATLAS, A GIGANTIC
TORTOISE FROM THE SEWALIK HILLS.'

I.—Olf SOME Remains op the Megalochelts Sivalensis,
A GIGANTIC Tortoise from the Tertiaet Strata
OP THE Sewalik Hills. ^

BY H. FALCONER, M.D.

The class of Reptilia has been prolific in colossal and surpris-

ing forms, beyond all others ; nor are its wonders at an end.

Year after year has continuously added something new, till

air, land, and sea have alike vindicated by their representa-

tives the pre-eminence of Saurians above all other monsters.
The Iguanodon of Europe had not ceased to create astonish-

ment by the vastness of its dimensions, when the Basilo-

saurus of America comes forth to claim a higher rank, and ex-
hibit a reptile still more enormous ; and, when the fossiliferous

deposits of the tropics shall have unfolded their contents,

something still more may be produced.
The analogy of nature would a priori lead to the presump-

tion that gigantic types of the Chelonian reptiles must have
formerly existed, as well as Saurian ones. We see the
existing species extending through the same range of habit
and organization, some carnivorous and some herbivorous,

some marine or fluviatile and others terrestrial. The same
analogy would lead us to infer that the largest types would be
found among the terrestrial and herbivorous groups, as this

holds among the Saurians. But, so far as we know, no very
immense Testudinata have hitherto been discovered, although
such might have been expected to be associated with the
Iguanodon and Megalosaurus. So much is it the reverse,

that the Emydes and Trionyches of the strata which have

' Unfortunately no complete memoir
on the Colosscochelys was ever published,
and there are no drawings of this re-

markable fossil in the ' Fauna Antiqua
Sivalensis.' The documents, however,
now brought together remedy in a great
measure this defect. The remains of
this gigantic tortoise are preserved in

the British Museum, where there is also

a restoration of the shell. The illus-

trations in Plates xsx. and xxxi. have
been di-awn by Mr. Dinkel, from the

specimens in the British Museum.—

•

[Ed.]
^ This memoir was commenced about

1 837, but was never finished. The fossil,

however, was referred to under the

designation Megalochelys Sivalensis, in

Journ. Asiat. Soc. vi. 358, 1837. The
name was afterwards clianged to Co-

lossocheli/s Atlas, 'as the term "Mega-
lochelys " was thought not to convey a

sufficiently expressive idea of the size.'

[Ed.]



360 FAUNA ANTIQUA SIVALENSIS.

yielded these are not larger than existing species of the same
genera. The largest remain on record, within our means of

knowing, is mentioned by Cuvier,' as a radius of a sea-turtle

which indicated an animal with a buckler eight feet long,

procured from the quarries near Luneville, of the age of

the jurasic limestone.

In a previous communication^ we intimated our having
become possessed of bones of the extremities, with corre-

sponding fragments of bucklers, of a Chelonian from the
tertiary deposits of the Sewalik hills, as large as the corre-

sponding bones of the Indian Rhinoceros. These form the

subject of the present notice.

The most perfect specimen comprises somewhat less than
the upper half of the left humerus, and is, so far as it goes,

very completely preserved. The articulating head, except

where splintered by the chisel, is entire, and so also are the
two great crests. The dimensions are:

—

Inches

1. Extreme length of the fragment . . . . , . 14'4

2. Greatest diameter from tlie conrexity of the articulating head
to margin inner tuberosity ....... 9'7

3. Length of the inner tuberosity, from where it rises from the shaft

of the bone ......... 10'4

4. Greatest width of ditto from its outer margin to the border of

the neck .......... 5'2

5. Projection of ditto above the level of the articulating head . 2'5

6. Greatest diameter of articulating head . . . . . 5'1

7. Transverse ditto between the roots of the crests . , . 4'5

8. Antero-posterior diameter of the shaft where broken across . 3'1

9. Transverse ditto ditto ........ 3*5

10. Width of smaller crest 6-9

The humerus and femur of the Testudinata are so much
alike that it is difficult to distinguish them, except by the
lower end. Our specimen we make out to be a humerus,
and it is of some importance to ascertain this point in esti-

mating the size of the animal :—1st. From the form of the
inter-tubercular hollow, which has a ridge across dividing it

into two fossse : this is peculiar to the humerus . 2nd. By
the spherical form of the articulating head, which in the
femur is oblong. 3rd. By the smaller crest, which runs
partly across the direction of the articulating head, exactly

as in the humerus of the Emydes. It differs from the humerus
of any of the known sub-genera of the family. In the land-
tortoises the deltoid crest hardly rises above the level of the
articulating head ; and the smaller crest reaches only as high
as the inferior level ; the fossil is strongly contrasted in both
respects. In Chelys and Trionyx the crests are wide apart,

so as in the former to point in opposite directions with the
same plane. In the fossil they are approximated, and partly

' Ossemens Fossiles, torn. v. part ii., I ' On the remain of a fossil Monkey,
p. 525.

I
[See aniea, p. 297.

—

Ed.]
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parallel. The humerus of the sea-turtles is so peculiar as to
have no analogy with the fossil except in the olecranon-like
production of the deltoid crest.

It has more resemblance to the Emys, or the box-tortoises,

than to any of the others. The two crests are approximated
in both—as also in Testudo, and the smaller crest in both
reaches half way up, and well across the articulating head.
With this resemblance, however, it differs sufficiently. The
deltoid crest is greatly more developed than in Emys ; it is

more pointed upwards, and projects more; and runs down with
a convex outline where it falls off in Emys. This convexity
and pointed form of crest is not seen in any of the existing
Testudinata. The articulating head is very globular, the
greatest diameter being 5*1 inches, and across between the
roots of the crests, 4-5. Calculated on the proportions
of a small Emys, the dimensions would give a buckler of
12 feet in length. We possess similar fragments of the right
humerus and a femur ; but the crest and articulating head
are broken off, and have no character for description.

Of the bucklers we have a great variety of fragments ; some
of them indicating animals of prodigious size, but it is difficult

to make anything intelligible out of them, as the ribs and
plates of the plastron have become completely synostosed,
and afford no trace of suture. But some of them are suffi-

ciently distinct to show that the animal to which they
belonged differed remarkably from all known Testudinata.
One of these, which we consider to be the caudal extremity of
the plastron, has a wide and deep re-entering angle between
two projecting horns. The only thing approaching this is

the slight emargination of the plastron in Emys.
Some other pieces are very remarkable. They rise out of

the inner surface of the shield and project beyond its margin
with a rugged and gradually thinning convex edge, like the
ribs of Trionyx. The dimensions are :

—

Inches
Width of the nb-like extremity 8-2 and 8-6

Greatest thickness
. , . 5'5 and 4-2

Least thickness where hollowed out 0'8

Supposing them to be ribs, which, however, is by no means
certain, what prodigious animals must they not have come
from ? But when we are certain of such large tortoises as
those indicated by the humerus described, it were easy to
imagine others with humeri as large as those of the largest
mastodons. The surface of the shield-plates in aU the great
fragments is rough and loosely cancellated, like the interior
structure of the articulating heads of bones. There is none of
the shagreening of Trionyx, nor of the smooth surface ofEmys.
To what description of Testudinata do the humerus and
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these bones belong ? This is a question not easily to be solved

at present. The characters of the humerus would determine

the animal to have been allied to Emys and Testudo ; but
on the ragged edge of the buckler fragments, as described

above, we see every appearance of the attachment of a soft

substance, and the resemblance is very strong to Trionyx.

It would appear that part of the case was cartilaginous, as in

that genus, and not completely ossified. Some large frag-

ments have the character of a line of marginal plates, which
would separate them at once from Trionyx, and possibly the

cartilaginous parts were confijied to the plastron.

II.

—

On the Osteological Characters and PALiEONTO-
LOGicAL History op the Colossochelys Atlas.
Abstract op an Extempore Communication to

Zoological Society op London, March 26th and
May 14th, 1844.i

Part I.

A communication was made by Dr. Falconer, conveying the

substance of a paper by Captain Cautley and himself on the

osteological characters and palseontological history of the

Colossochelys Atlas, a fossil tortoise of enormous size, from
the tertiary strata of the Sewalik hills in the north of India

—a tertiary chain apparently formed by the detritus of the

Himalayah mountains.
A great number of huge fragments derived from all parts

of the skeleton except the neck and tail were exhibited on
the table, ilhistrative of a diagram by Mr. Scharf of the

animal restored to the natural size. (See Pig. 12.)

Fig. 12.

EESTOBATION OF COLOSSOCHELYS ATLAS, EEDVCED.

' Reprinted from Proc. Zool, Soc. Lend. 1844, Part xii. pp. 54 and 84.
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The commuiiication opened with a reference to the reptilian

forms discovered in the fossil state, among which colossal

•representatives have been found of all the known tribes, such
as the Iguanodon, Megalosaurus, LabyrintJiodon, &c., besides
numerous forms of which no living analogues exist, such as

the Enaliosaurian reptiles and Pterodadyles. Wo fossil Tes-

tudinata remarkable either for size or deviation from existing

forms have hitherto been found in the fossil state. The
ColossocJielys suppHes the blank in the first respect, whUe it

differs so little from the land-tortoises in the general con-
struction of its osseous frame, as hardly to constitute more
than a sub-genus of Testudo.

The plastron or sternal portion of the shell affords the
chief distinctive character. The episternal portion in the
adult is six and a half inches thick, and contracted into a
diameter of eight inches, bifid at the apex, and supplied with
a thick cuneiform keel on its inferior surface ; this keel con-
stitutes one of the principal features in the fossil. The
entostemal portion exhibits exactly the form of Testudo, the
same being the case with the xiphostemal or posterior por-
tion. The plastron in the adult animal was estimated to be
nine feet four inches long. (See Plates XXX. and XXXI.)
The carapace or buckler of the shell coincides exactly with

the general form of the large land-tortoises, of which it

exhibits only a magnified representation, flattened at the toj)

and vertical at the sides, with the same outline and recurved
margin. The shell was estimated to have been twelve feet

three inches long, eight feet in diameter, and six feet high.
The head was estimated to have been two feet long, and the
whole animal upwards of 20 feet.

The extremities were described as constructed exactly as
in the land-tortoises, in which the form of the femur and
humerus is marked by peculiar characters. These bones in
the fossil were of a huge size, corresponding to the dimen-
sions of the shell. The ungual bones indicated a foot as

> On a slip of paper Dr. Falconer I the Testudo elepliantopus, in the College
draws the following comparison between | of Surgeons, and the Colossochelys Atlas.

Test, eleph. Coloss. Atlas.
From the episternal to end of entostemal 10 inches 2 feet 11 inches
Length of plastron . . . . 32 „ 9 „ -1 „
Length of carapace . . . . 42 „ 12 „ 3 „
Ditto along the curve . . . . 54 „ 15 „ 9 „

The following calculation is then made as to the total length ofthe Colossochelys :

Feet In.
Length of carapace 12 3

„ neck 6

„ head 2
,: tail 2

Total . . . 22 3

[Ed.]



364 FAUNA ANTIQUA SIVALENSIS.

large as tliat of the largest Rhinoceros. The humerus was
more curved, and the articulating head more globular and
deeper in the fossil, from which it was inferred that it had a

stronger articulation and greater rotation, and that the Co-

lossochelys was enabled to bring its anterior extremities

more under its weight than is the case with existing tortoises.

The affinities with Testudo shown in the sheU and extremi-

ties were found to hold equally good in the construction of

the head, of which a comparatively small-sized specimen,

inferred to have belonged to a youjig or half-grown Colosso-

chelys, was exhibited. The head of the adult to correspond

with the dimensions of the shell, and according to the pro-

portions furnished by a large Testudo Indica, was deduced to

have been two feet long.

There were no ascertained cervical vertebrae to afford

direct evidence as to the length of the neck, which was con-

structed in the diagram relatively to the proportions of

Testudo Indica. The entire length of the Colossochelys Atlas

was uiferred to have been about eighteen feet,^ and it was
believed to have stood upwards of seven feet high.

The generic name given by the discoverers has reference to

the colossal size of the fossil {koXoo-ctos et ')(^s\vs), and tlie

specific one to its fitting re]3resentation of the mythological

tortoise that sustained the world, according to the systems of

Indian cosmogony.
The anatomical details occupied so much of the evening,

that space was not left for Dr. Falconer to enter on general

points connected with the fossil, such as its possible con-

nection with the mythological fables of the Hindoos and the

sera of its extinction, which will form the subject of another

communication.
The results of a chemical analysis of the bones by Mr.

Middleton were communicated, showing that they contained

a very large quantity of fluorine. Some rough sketches of

the Colossochelys were exhibited, etched on glass by means of

the fluorine yielded by its own bones. The analysis indicated

the presence of 11 per cent, of fluoride of calcium.

Part II.

On a former meeting we went through the anatomical

characters presented by the remains of the Colossochelys

Atlas. Commencing with the plastron, we traced the modi-
fications of form through the costal elements of the carapace

and the dorsal vertebrse, all of which bear the closest resem-

blance to the ordinary type of the Chersite Chelonians, or

' See note, p. 363.—[Ed.]





DESCEIPTION OF PLATE XXX.

COLOSSOCHELTS AtLAS.

The figures in this Plate have been drawn by Mr. Dinkel

from the original specimens in the British Museum.

Fig. 1. The bifid episterniim of Colossochehjs Atlas, seen from the

under surface, showing the thick cuneiform keel. The specimen

has been drawn one-sixth of the natural size, and bears the

number 40,630 in the British Museum Catalogue. (See pages

363, 374, & 378.)

Fig. 2. Shows the xyphosternal or posterior portion of the plastron

of Colossochehjs Atlas, one-sixth of the natural size. The pos-

terior cleft is well seen. The specimen is numbered 40,629 in

the British Museum Catalogue. (See pages 363 & 378.)

Figs. 3, 4, and 5. Represent three different views of one of the ungual

bones of Colossochelys Atlas, drawn one-half of the natural size.

Brit. Mus. Cat. No. 36,731. (See pages 364, 374 & 381.)
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true land-tortoises. A like result followed the examination

of the extremities, which, as exhibited in the remains of the

humerus, femur, and ung-ual phalanges, were seen to be con-

structed exactly on the plan of Testwdo, with columnar legs

and truncated club-shaped feet, as in the proboscidean
Pachydermata. The same direction of aflB.nity was observed
throughout the confirmation of the head. The only portions

of the skeleton from which more or less direct evidence was
not derived were the neck and tail vertebi-se, of which there

were no specimens in the collection. The general result of

the examination showed that the Golossochelys Atlas was
strictly a land-tortoise in every part of its bony frame ; and
the impressions of the horny scutes proved the like in regard
to the arrangement of its dermal integument.
The principal distinctive characters were found in the

sternum, which is enormously thickened at its anterior ex-

tremity, along the united portion of the episternal bones, and
contracted into a narrow neck, so that the width of the com-
bined episternals does not much exceed their thickness ; this

thickened portion bears on its under side a deep massive
cuneiform keel, which terminates upon the commencement of
the entostemal piece. There is more or less thickening of

this part in all the species of Testudo, and the amount of it

is very variable in different individuals of the same species

;

but there is nothing approaching the same degree of con-
traction in reference to the thickness, nor aught like a

developed keel, in any of the existing land-tortoises which
we have either had an opportunity of examining, or seen
described in systematic works on the tribe. The keel in the
fossil is feebly shown in the young animal, but strongly

marked in the adult. Conceiving that generic distinctions

are only legitimate in the case of well-defined modifications

affecting some of the leading characters in the organization of

an animal, we do not consider ourselves warranted in attaching-

a higher systematic importance to the Golossochelys than as

a subgenus of Testudo, which may technically be defined

thus (the distinction resting mainly on the form of the
sternum) :

—

Subgen. COLOSSOCHBLTS.

Testa solida, immohilis, sterna antice in collum valde incrassa-

tum, suhtus carina crassd cuneiformi instructum, angustato,

—Testudo terrestris, statura et mole ing-ente (inde

nomen KoXoaaos et ^sAus) sui tribus prodigium ! Olim in

Indise Orientalis provinciis septentrionalibus degebat.

Golossochelys Atlas.

The first fossil remains of this colossal tortoise were dis-
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covered by us in 1835 in the tertiary strata of the Sewalik

hills, or Sub-Himalayahs skirting the southern foot of

the great Himalayah chain. They were found associated

with the remains of four extinct species of Mastodon and
Elephant, species of Ehinoceros, Hippopotamus, Horse,

Anoplotherium, Camel, Giraffe, Sivatherium, and a vast

number of other Mammalia, including four or five species of

Quadrumana. The Sewalik fauna included also a great

number of reptilian forms, such as crocodUes and land and

freshwater tortoises. Some of the crocodiles belong to extinct

species, but others appear to be absolutely identical with

species now livuig in the rivers of India : we allude in par-

ticular to the Crocodilus longirostris or Gharial (Gavial), from

the existing forms of which we have been unable to detect any

difference hi heads dug out of the Sewalik hills. The same

result api^lies to the existing Emys tecta, now a common
species found in all parts of India. A very perfect fossil

specimen, presenting the greater part of the evidence of the

dermal scutes, is imdistinguishable from the living forms,

not varying more from these than they do among each other.

Professor T. BeU, the highest living authority on the family,

after a rigid examination, confirms the result at which we
had arrived, that there are no characters shown by the fossil

to justify its separation from the living Emys tecta. There

are other cases which appear to yield similar results, but the

evidence has not yet been sufficiently examined to justify a

confident affirmation of the identity at present.

The remains of the Colossochehjs were collected, during a

period of eight or nine years, along a range of eighty miles

of hilly comitry; they belong in consequence to a great

number of different animals, varying in size and age. From
the circumstances under which they are met with, in crushed

fragments, contained in elevated strata which have under-

gone great disturbance, there is little room for hope that a

perfect shell, or anything approaching a complete skeleton,

will ever be found in the Sewalik hiUs. It is to be men-
tioned, however, that remains of many of the animals asso-

ciated with the Colossochelys in the Sewalik hUls have been dis-

covered along the banks of the Irrawaddi in Ava, and in Perim

Island in the Gulf of Cambay, showing that the same extinct

fauna was formerly spread over the whole contment of India.

This is not the place to enter upon the geological ques-

tion of the age of the Sewalik strata ; suffice it to say, that

the general bearing of the evidence is that they belong to

the newer tertiary period. But another question arises

:

'Are there any indications as to when this gigantic tortoise

became extinct? or are there grounds for entertaining the
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opinion that it may have descended to the hiiman period ?

'

Any a priori improbability, that an animal so hugely dis-

proportionate to existing species should have lived down to

be a contemporary with man, is destroyed by the fact that

other species of Chelonians, which were coeval with the

Colossochelys in the same fauna, have reached to the present

time ; and what is true in this respect of one species in a
tribe may be equally true of every other placed under the

same circumstances. We have as yet no direct evidence to

the pouat from remains dug out of recent alluvial deposits,

nor is there any historical testimony confirming it ; but
there are traditions connected with the cosmogonic specula-

tions of almost all Eastern nations having reference to a
tortoise of such gigantic size, as to be associated in their

fabulous accounts with the elephant. Was this tortoise a
mere creature of the imagination, or was the idea of it

drawn from a reality, like the Colossochelys"?

Without attempting to follow the tortoise tradition

through all its ramifications, we may allude to the interesting

fact of its existence even among the natives of America. The
Iroqiiois Indians believe that there were originally, before

the creation of the globe, six male beings in the air, bvit

subject to mortality. There was no female among them to

perpetuate their race ; but learning that there was a being of
this sort in heaven, one of them undertook the dangerous
task of carrying her away. A bird (like the Garuda of

Vishnoo, or the Eagle of Jupiter) became the vehicle. He
seduced the female by flattery and presents ; she was turned
out of heaven by the Supreme Deity, but was fortunately

received upon the back of a tortoise, when the otter (an im-
portant agent in all the traditions of the American Indians)

and the fishes disturbed the mud at the bottom of the ocean,

and drawing it up round the tortoise formed a small island,

which gradually became the earth. We may trace this tra-

dition to an eastern source, from the circumstance that the

female is said to have had two sons, one of whom slew the
other ; after which she had several children, from whom
sprang the human race.

In this fable we have no comparative data as to the size

of the tortoise, but in the Pythagorean cosmogony the infant

world is represented as having been placed on the back of an
elephant, which was sustained on a huge tortoise. It is in the

Hmdoo accounts, however, that we find the fable most cir-

cumstantially told, and especially m what relates to the

second Avatar of Vishnoo, when the ocean was churned by
means of the mountain Mundar placed on the back of the

king of the tortoises, and the serpent Asokee used for the
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clitirning rope. Vislmoo was made to assume the form of

the tortoise and sustain the created world on his back to

make it stable. So completely has this fable been impressed

on the faith of the country, that the Hindoos to this day
even believe that the world rests on the back of a tortoise.

Sir William Jones gives the following as a translation from

the great lyric poet Jyadeva :
' The earth stands firm on thy

immensely broad back, which grows larger from the callus

occasioned by bearing that vast biu-den. O Cesava ! assum-
ing the body of a tortoise, be victorious ! Oh ! Hurry, Lord of

the Universe !

'

The nest occasion in Indian mythology where the tortoise

figures prominently is in the narratives of the feats of the

bird-demigod ' Garuda,' the carrier of Yishnoo. After stating

the circumstances of his birth, and the disputes between his

mother Vinuta and ' Kudroo,' the mother of the sei-pents, it

is mentioned that he was sent on an expedition to bring
' Chundra ' the moon, from whom the serpents were to derive

the water of immortality. While j)ursuing his journey

amidst strange adventures, Garuda met his father, Kushyupa,
who directed him to ' appease his hunger at a certain lake,

where an elephant and tortoise tvere fighting. The body of the

tortoise was 80 miles long—the elephant's 160. Garuda
with one claw seized the elephant, with the other the tor-

toise, and perched with them on a tree 800 miles high.' He
is then, after sundry adventures, stated to have fled to a

mountain in an uninhabited countiy, and finished his repast

on the tortoise and elephant.

In these three instances, taken from Pythagoras and the

Hindoo mythology, we have reference to a gigantic form of

tortoise, comparable in size with the elephant. Hence the

question arises, are we to consider the idea as a mere fiction

of the imagination, like the minotaur and the chimsera, the

griffin, the dragon, and the cartazonon, &c., or as founded on
some justifying reality? The Greek and Persian monsters

are composed of fanciful and wild combinations of different

portions of known animals into impossible forms, and, as

Cuvier fitly remarks, they are merely the progeny of uncurbed
imagination; but in the Indian cosmogonic forms we may
trace an image of congruity through the maze of exaggera-

tion with which they are invested. We have the elephant,

then as at present, the largest of land animals, a fit supporter

of the infant world ; in the serpent Asokee, used at the

churning of the ocean, we may trace a representative of the

gigantic Indian python; and in the bird-god Garuda, with

all his attributes, we may detect the gigantic crane of India

{Ciconia gigantea) as supplying the origin. In like manner,
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the Colossochelys would supply a consistent representative of

the tortoise that sustained the elephant and the world

together. But if we are to suppose that the mythological

notion of the tortoise was derived, as a symbol of strength,

from some one of those small species which are now known
to exist in India, this congruity of ideas, this harmony of

representation would be at once violated ; it would be as

legitimate to talk of a rat or a mouse contending with an
elephant, as of any known Indian tortoise to do the same in

the case of the fable of Graruda. The fancy would scout the

image as incongTuous, and the weight even of mythology
would not be strong enough to enforce it on the faith of the

most superstitious epoch of the human race.

But the indications of mythological tradition are in every

case vague and uncertain, and in the present instance we
would not lay undue weight on the tendencies of such as

concern the tortoise. We have entered so much at length on
them on this occasion, from the important bearing which the

point has on a very remarkable matter of early belief enter-

tained by a largg portion of the human race. The result at

which we have arrived is, that there are fair grounds for

entertaining the belief as probable that the Colossochelys

Atlas may have lived down to an early period of the human
epoch and become extinct since :—1st. From the fact that

other Chelonian species and crocodiles, contemporaries of the

Colossochelys in the Sewalik fauna, have survived. 2nd. From
the indications of mythology in regard to a gigantic species

of tortoise in India.

Some of the bones were analyzed with great care by Mr.
Middleton, and yielded a large proportion of fluorine, the

constituents being :

—

Phosphate of lime ......... 64'95

Carbonate of lime ......... 22'36

Fluoride of calcium ......... 11'68

Oxide of iron .......... I'OO

A trace of chloride of sodium.

99-99

Other Sewalik fossil bones were at the same time sub-

jected to analysis, such as the Mastodon Elephanto'ides, Camelus
Sivalensis, Horse, Ruminants, &c., and the whole of them
yielded similar results, with a proportion of fluoride of

calcium varying from 9 to 11 per cent. This is much above
the usual quantity found in fossil bones ; the utmost that has
been met with having been in bones of Anoplotherium from
the Paris basin, viz, 14 per cent.

Manuscript Note hy Dr. Falconer.^—rLUOiMNE.—There is

' Found among Dr. Falconer's papers.—[Ec]

VOL. I. B B
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another point of mucli interest connected with the mineral

condition of these remains to which I am desu'ons of calling

your attention. It may be in your recollection, sir, as well

as that of other members of the Society now present, that on

the first evening of the session, when our meeting opened so

auspiciously,with Professor Owen's great paper ontheDinornis

birds of New Zealand, it was suggested by myself, in regard

to the doubtful antiquity of those remains, that some aid

might be derived from chemical analysis, and ascertaining

the presence to any extent, or the absence, of fluorine in

the bones ; as it had been determined by some of the most

distinguished authorities in chemistry that fluorine frequently

exists in very large quantity in fossil bones, as compared

with recent ones ; that its presence had even been ascertamed

in the bones of Pompeii and Herculaneum ; and that it had
been found in the greatest abundance in the most ancient

remains. This suggestion was met with a very confident

assertion by another speaker—a grave and worshipful signor,

Mr. President—a pillar of the State, and the present head of

a sister Society, that the opinions and the j^'ofessed facts as

to the existence of fluorine in fossils were mere delusions ; the

baseless fabrics of an air vision, and deserving to be con-

signed to the bottomless gulf of oblivion, along with trans-

mutation and such like heresies. The general negation was
founded on a single affirmed experiment by Sir H. Davy, who
had failed to detect fluorine in some Ku-kdale cave bones. It

was satisfactory, under such circumstances, to find that one

was connected in the so-caUed delusionswithsome of the great-

est of modern chemists, such as Berzelius, Thenard, Yauque-

lin, &c. ; and it has been entered on the record of science as

an established fact. Fluorine has even been found to as

great an extent as 14 per cent, in the fossil bones of Anoplo-

therium from the Paris basin. I was naturally desirous to

ascertain how the case stood with the fossil bones from the

N. of India, and in numerous analyses which have been made
by my friend Mr. Middleton he has found it in every

instance in abundance. Here is the evidence, on a piece of

glass, in regard to its abundance in the fossil Tortoise. You
know, sir, to what strange uses the gravest things may be

turned. The philosophic Hamlet has traced the dust of

Alexander the Great tUl he landed it as a plug to the bunghole

of a beer barrel. In like manner, these tortoise remains, after

many thousand years of repose, have been pounded in a mortar,

stewed in a crucible, and so curiously dealt with as to be

made to distil, as it were, their most hidden humom-s for the

express purpose of engraving their own image on a plate of

glass. The prevailing idea in the artist's mind, judging
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from the design, appears to have been that the tortoises

derived their fluorine from the vicious habit of smoking
tobacco ; but I beg to repudiate any comiection with such an
opinion.

The following is Mr. Middleton's Analysis of the Plastron of
the Colossochelys Atlas^

:

—
' Yiewed through a magnifying lens,

minute crystals, and here and there nests of minute crystals

of carbonate of lime are seen to occupy the pores of the fossil

associated with oxide of iron, which latter gives to it a
slightly brownish tinge. It is readily soluble in nitric and
hydrochloric acids. Five grains, finely powdered, were slowly
raised to a red heat, and continued in that state for some
time without having undergone from first to last any change
of colour. It was found, on re-weighing, to have lost ^-L- of a
grain, a loss so small that it might easily have arisen from
other causes than diminution in the weight of the substance.
A piece, if exposed to the fumes evolved in the usual way, gave
with remarkable readiness and decision indications of the
presence of fluorine.

Judging from the quantity offluorine j^resent, I am disposed
to assign to the existence of this animal a date much anterior

to that of the Mastodon Elephanto'ides, as the bones of the
former contain nearly twice as much fluorine as those
of the latter. How far dissimilarity of structure in the
tooth of the Mastodon (which I analyzed) and the plastron of

the Tortoise may go to account for the disparity in the quantity
of fluorme in them ; how far, for instance, the latter be better

suited for the absorption or development of fluorine than the
former, I am not prepared to say ; but as no reason suggests
itselfto me, otherthan that ofthe lapse oftime,which abundant
experiments have shown to be attended with the presence of
that substance in bones, I do not think it necessary to with-
hold the conclusion at which I have arrived.

The analysis was performed by me in the laboratory of

University College, with every possible care, and for greater

certainty repeated. The following are the results :

—

Per cent.

Phosphate of lime ....... 64-95

Carbonate of lime ....... 22-36

Fluoride of c.ilciiun ....... 11-68

Oxide of iron 1.00

A trace of chloride of sodium.

99-99

' Found among Dr. Falconer's papers.

—

[Ed.]
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III.

—

Abstract op an Extempore Discourse on the Co-
LOSSOCHELTS Atlas, DELIVERED before the British
Association at York, on Saturday, September
28th, 1844, AT 8 p.m.. The Dean op Ely, President,
in the Chair. ^

This evening the Association, as on Friday, assembled in

the Great Concert Hall of York to hear an extemporary
discourse by Dr. Falconer, on the Colossochelys Atlas or

Gigantic Fossil Tortoise, discovered along with numerous
other extinct animals, by Captain Cautley and Dr. Falconer

in the tertiary strata of the Sewalik hills, in the north of

India. The temporary screen in front of the orchestra

recess was sheeted over with a display of diagrams, maps,
and sections, in illustration of the discourse, among which
the most prominent was a very spirited and cleverly executed
restoration drawing of the Sewalik colossus, done by Mr.
Scharf, under the superintendence of Dr. Falconer, to the
natural size, measuring^ exclusive of curves, about 18|^ feet.

On stands beside the lecturer there was also a fine array of

' This abstract was written by Dr.

Falconer himself, but was never pub-
lished. The following notice, however,
appeared in ' Chambers' Edinburgh
Journal' for Nov. 23, 18-i-i:

—'Another
evening was rendered still more agree-

able by an account of certain recent dis-

coveries in India. The demonstrator on
this last occasion was Dr. Falconer, a

young medical man recently returned

from India on leave. The members, on
entering this evening, were surprised by
the pietiu'e of a tortoise, displayed on

the green screen above the speaker's

head; exhibiting an animal the same in

form as ordinary land-tortoises, but
about twelve feet long. Strange as it

may seem, remains of this huge animal,

to which the name of Colossochelys Atlas

has been given, are found in the super-

ficial gravel upon the Sewalik hills

;

some of these were shown, particularly

one of the leg bones, the similarity of

which to the corresponding bone of the

modern diminutive species was easily

recognized. It appears that this and a
vast number of other animals, elsewhere
found in the tertiary strata, are, in that

part of the world discovered in the more
recent gravels, showing that the tertiary

species may have lived in certain dis-

tricts down to a time nearer to our own
era. And this idea Dr. Falconer con-

nected in a very interesting manner with
mythic traditions of India, descriptive of

enormous tortoises, one of which M'as

fabled to support the elephant by which
the world was supported. It seemed
not unlikely that these legends referred

to animals which had been living in the
early ages of mankind, but which have
for many centimes been extinct. The
plain and perspicuous, yet arresting

address of Dr. Falconer, was universally

allowed a high place among the scientific

affairs of the week. He has made a
most important contribution to geology

;

and the ample specimens which he has
brought home enrich the museums to

which they have been presented. His
services are the more creditable to him-
self, that, placed in charge of the Botanic

Garden upon the Sewalik hills, he had
little means of cultivating the science in

any of the more ordinary methods,
when a canal excavation near the garden
exposed to him a rich treasury of fossil

bones, he had no means of studying in

order to ascertain what these were ; but
he took an original method. He went
off to the woods and wilderness and shot
animals, from which he might study
comparative anatomy, and by a reference

to these he was able to refer the fossils

to their proper species. What a crown-
ing to years of toil, thus to be able at
length to come before one of the most
intelligent audiences in Europe, and
enchain them with descriptions of such
novelties in human knowledge !

'
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specimens of huge fragments derived from all parts of the
skeleton of the Colossochelys.

Dr. Falconer commenced with a reference to the history
of the reptilian forms discovered in the fossil state (chiefly

in the older strata, such as the lias and oolite), among which
colossal representatives have been found of almost all the
known tribes, such as the Megalosaiirus, Iguanodon, &c.,

besides numerous remarkable forms of which no analoo-ues

are now m existence, such as the Ichthyosaurus, Plesiosaurus,
and Pterodactylus. Even the Batrachian order, or Progs, was
represented in the fossil state by the gigantic Labyrinthodon
of Professor Owen. But no fossil Testudinata, remarkable
either for size or deviation from existing forms, had hitherto
been met with. The existing species of sea-tui-tle were
larger than any which had been found of the order in the
fossil state, and the most remarkably modified known form
was an existing species, the Chelys Matamata. Nature,
however, consistent in her course, had not left the Chelonian
order without a grant. The Golossozlelys fills up the appa-
rent blank, and yet differs so little from the ordinary land-
tortoise, in the general construction of its osseous frame, as
hardly to constitute more than a sub-genus of Testudo, whUe
at the same time it furnishes one of the most gigantic forms
found in any section of the reptilian order.

The anatomical structure was then briefly described. The
plastron or sternal portion of the shell affords the chief dis-

tinctive character, and the elements for determining the size,

form, and affinities of the fossil. Dr. Falconer explained
that the diagram was not drawn from any one entire speci-
men of the shell and skeleton, of which there was probablj'
none in existence either above or below ground, but that it

was what is called a Cuvierian restoration founded on the laws
of relation between special and general structure ; in fact a
reconstruction of the form determined upon the collation

of a vast number of specimens of the individual parts.
Allusion was here made to the laws of reciprocal connection
between special and general structure, which involves the
necessary condition that every individual part has a definite
relation to the aggregate form, and to every other part of it

;

or, to express the law in mathematical language, that each
proportion of an animal is a function of every other propor-
tion and of the sum of those proportions. The application
of this law to the reconstruction of the Colossochelys was
next considered, and it was shown how far the sternum,
carapace, extremities, and head had common tendencies,
land how far they warranted the size, form, and generic
.representation in the figure. The anatomy of the Colosso-
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chelys was then described. The epistemal, or anterior por-

tion of the plastron, is 6^ inches thick, contracted into a

diameter of 8 inches, bifid at the apex, and supplied on its

inferior surface with a thick cuneiform keel. This keel

constitutes one of the principal features in the fossil. The
entosternal portion presents exactly the same character as in

the ordinary forms of Testudo, the Hke being the case in

regard to the xipliostemal or posterior pieces, of which there

was a magnificent specimen exhibited on the table. The

^
Ijlastron' or breast-plate in the adult animal was estimated

to have been 9 feet 4 inches long. The ^carapace'' or buckler

portion of the shell was described as coinciding in every

leading character with the general form of the land-tortoises,

of which in fact it exhibits but a hugely magnified repre-

sentation. The same resemblance was found to hold good
in regard to the dermal covering or scutes. The shell was
estimated to have been about 12 feet 3 inches long measured
along the chord, and 15 feet 9 inches measured along the

curve of the back, 8 feet in transverse diameter, and about

6 feet high.

The extremities were then described, and shown to follow

the same line of affinities as was indicated by the shell : viz.,

to be constructed precisely as in the land-tortoises, m which
the form of the femur and humerus is marked by peculiar

characters. These bones in the fossil are of a prodigious

size, corresponding to the dimensions of the shell. A
specimen comprising the upper part of the humerus was
exhibited, exceeding in size the same portion of the corres-

ponding bone of the Indian Rhinoceros, yet so like the

humerus of an existing Tortoise that the outline of the fossil

could pass for a magnified representation of the small recent

bone, done by means of the pantograph. The same was
found to hold good in regard to the construction of the feet,

which are formed exactly on the plan of Testudo : viz., with

columnar legs and truncated club-shaped hoofs, as in the

proboscidean Pachydermata. The ungual phalanges or bones

which support the nails were shown from specimens to equal

the size of those of the largest Elephant.

Dr. Falconer then described the form of the head, which,

like the rest of the skeleton, was closely ahied to the ordinary

forms of Testudo. The collection did not contain an adult

specimen of the head, but from the proportions of a half-

grown perfect specimen, the head was deduced to have been

2 feet long (see Plate XXXI.). The entire length of the Colos-

sochelys Atlas, from the tip of the head to the extremity of

the tail, was inferred to have been close upon 20 feet, and

the animal was said to have stood upwards of 7 feet high.





DESCEIPTION OF PLATE XXXI.

COLOSSOCHELTS AtLA.S.

The figures in this Plate have been drawn from the original

specimens in the British Museum by Mr. Dinkel.

Fig. 1. Cranium of Colossocheli/s Atlas, one-half of the natural size.

The Brit. Mus. number of the specimen is 39,819. (See pages

363 & 374.)

Fig. 2. Fragment of upper end of humerus, with globular articulating

head of Colossocheli/s Atlas, one-fifth of the natural size. The

specimen bears the number 16,913 in the British Museum

Catalogue. (See pages 360, 364, 374, & 381.)

Fig. 3. Fragment of lower end of humerus of Colos. Atlas, numbered

39,825 in the Brit. Mus. Cat., and drawn about one-fifth of the

natural size.

Figs. 4 and 5. Represent two different views of upper end of femur,

with articulating head of Colos. Atlas, one-fifth of the natural

size. The specimen is numbered 16,518 in the Brit. Mus. Cat.

(See pages 363 & 374.)
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The whole of its organization proved that it was strictly a land
animal, with herbivorous habits, and probably of the most
inoffensive nature. The generic name given by Capt. Cautley
and Dr. Falconer to the fossil has reference to its colossal size

(koXossos et ;!^;eA.us), and the specific designation of Atlas, to
its fitting representation of the mythological Tortoise that
sustained the world in the systems of ancient cosmogony.
The principal part of the remains of the Colossochelys were

collected during a period of eight or nine years along a range of
about 100 miles of hilly country. They belong in consequence
to a great number ofdiiSerent animals, varying in size and age.
From the circumstances under which they are met with, in
crushed fragments, contained in upheaved strata which have
undergone considerable disturbance, there is no chance that
an entire shell, or anything approaching a complete skeleton
in a single specimen, will ever be disentombed from the
Sewalik hills. Wlien the first fragments, in huge amorphous
masses, were found by the discoverers, they were utterly at a
loss what to make of them, and for many months could do
nothing more than look upon them in bewildered and nearly
hopeless admiration. But no sooner was the clue found to
the nature of a single specimen than every fragment moved
into its place, so as to form a consistent whole.

Dr. Falconer then entered upon the question 'whether
are there groiuids for determining the period when the
gigantic Tortoise became extinct, or are there any indications
that it may have lived down to be contemporary with any
portion of the human period ?

'

The Moa bird or Dinornis of New Zealand—a parallel

instance of an equally gigantic form in another order

—

appears from very strong evidence only to have become very
recently extinct, and any apparent a 'priori improbability
that an animal so hugely disproportionate to existing species

as the Colossochelys should have survived, so as to have been
coexistent with man in the East, is removed by the fact that
other species of Chelonians, which were coeval with the
Colossochelys in the Sewalik fauna, have reached to the present
time ; and what is true in this respect, in regard to one
species of the tribe, may be equally true of any or every
other placed imder the same circumstances. Some of the
Crocodiles—in particular the Crococlilus longirostris or
' Gavial'—now existing in India, appear to be absolutely
identical with forms dug out of the Sewalik hills. The same
result was found to apply to the existing Emys tecta,

now a common species in all parts of India. Dr. Falconer
mentioned that there were other cases which appeared to
yield similar results, but that the evidence had not been
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sufficiently examined to justify a confident affirmation of

identity at present. There is no direct evidence from history

or from remains dug out of recent alluvial deposits that the

Colossochelys has recently ceased to be a tenant of the globe

;

but there are traditions connected with the cosmogonic
speculations of almost all Eastern nations having reference

to a Tortoise of such gigantic size as to be associated in their

fabulous accounts with the Elephant. Was this Tortoise

merely a creature of the imagination, or was the idea of it

drawn from a reality like the ' Colossochelys ?

'

Besides a tradition current among the Iroquois Indians,

in regard to the important share which the Tortoise had in

the formation of the earth, there are several cases in ancient

history bearing on the same point. In the Pythagorean
cosmogony the infant world is represented as having been
placed on the hack of an Elephant which was sustained on a

huge Tortoise, In the Hindoo accounts of the second Avator
of Vishnoo the ocean is stated to have been churned by
means of the mountain Mundar placed on the back of the

King of the Tortoises, and the Serpent Asokee used as the

churning-rope. Yishnoo was made to assume the form of

the Tortoise, and sustain the created world on his back to

make it stable. So completely has this fable been impressed

on the faith of the country, that the Hindoos to this day
even believe that the world rests on the back of a Tortoise.

Again, the Tortoise figures prominently in the narratives of

the feasts of the bird-demigod Garuda, who is represented on
one occasion to have appeased his hunger at a certain lake

where an Elephant and a Tortoise were fighting. The dimen-
sions are given in the extravagant style of cosmogony.

In these three instances there is distinct reference to a

gigantic form of Tortoise comparable in sizewith the Elephant.

Hence arises the question, are we to regard the idea as a mere
fiction of the imagination, like the Minotaur, the Chimsera, the

Griffin, Dragon, and Cartazonon, &c., or as founded on some
justifying reality. The Greek and Persian monsters are

composed of wild and fanciful combinations of different por-

tions of known animals into impossible forms, and are merely

the progeny of uncurbed imagination. But in the Indian
cosmogonic forms there is an image of congruity which may
be traced through the maze of exaggeration with which they

are invested. We have the Elephant then, as at present, the

largest of land animals, a fit suj)porter of the infant world

;

and the Colossochelys would supply a consistent representative

of the Tortoise which sustained the Elephant and the world

together. Bu.t if we are to suj)pose that the mythological

idea of the Tortoise was derived as a symbol of strength,
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from some one of those small species which are now known
to exist in India, this harmony of representation would be at

once violated ; it would be as legitimate to talk of a rat or a

mouse contending with an elephant as of any known tortoise

to do the like in the case of the fable of Garuda. Imagina-
tion would scout the image as incongruous, and the weight

even of mythology would not be strong enough to enforce it

on the belief of the most superstitious period of the human
race. Dr. Falconer stated that he would not lay undue stress

on the tendencies of mythological tradition, which are gene-

rally so vague and uncertain ; but that he had entered so fully

on the point from the important connection which it had with
a very remarkable matter of belief entertained by a large

portion of mankind.
Dr. Falconer then described the animals associated with

the Golossochelys in the Sewalik fauna, including no less

than five extinct species of Mastodon and Elephant peculiar

to India, viz., the Mastodon latidens (Clift), M. Eleplianto'ides^

(Clift), M. Sivalensis (Falc. & Caut.), Elephas planifrons

(F. & C), E. Hysudricus (F. & C).

' Subsequently subdivided by Dr. Falconer into Elcphas Cliftii, and Elcphas

insignis.—[Ed.]

Fig. 13.

THE ELEPHANT VICTORIOTJS OVEE THE TORTOISE, SUPPORTING THE WORLD, AND
UNFOLDING THE MYSTERIES OF THE FAUNA SIVALENSIS. FROM A SKETCH IN PENCIL

IN ONE OF DR. FALCONER's NOTE-BOOKS BY THE LATE PROF. EDWARD FORBES.
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IV.— Anatomical Description of the Colossochelys
Atlas, beingMS. Notes for the Lecture delivered
AT THE British Association in September 1844.

The Sternum.—In the Chelonians the sternum is a highly

developed apparatus, and consists in all the species invari-

ably of 9 pieces, 8 of which are pairs and 1 an odd piece

;

2 epistemals, 2 hyostemals, 2 hypostemals, 2 xiphosternals,

and 1 entosternal. In the Chelonia and Trionyx the pieces

are detached ; in the Land Tortoises and Emydce they are

solid. The fragments of the Colossochelys show that the

episternals were of an amorphous thick form, cleft at the
apex, with a deep cuneiform keel underneath. The ento-

sternal shows an exact correspondence in form and ha every

particular with several Testudines. In the specimen in the

Zoological Society the length of sternum is 32 inches, and
the length of epi- and ento-sternal pieces 10 inches. In Colos-

sochelys, the epi- and ento-sternal j)ieces measure 35 inches,

and the inferred length, on the same proportions, of the entire

plastron is 9 feet 4 inches. The lateral curved expansions

are also to be noted. All these concurrent marks are found in

no other Chelonians than the Testudines. Hence the first in-

dication of its being a Tortoise is exhibited by the sternum.

The xiphosternals are cleft behind under the tail. In
the fossil, in thickening, marginal ridge, and general charac-

ters they resemble the living Tortoise. In the hyposternals

there is a similar correspondence and thickenmg. The whole
of the sternum indicates a testudinate animal of enormous
size, and a true Land-Tortoise.

Character of the Cara2m.ce.—The dorsal shield consists of 10
pairs of ribs in 8 sutured pieces (the 1st and 10th behig con-
fluent with the 2nd and 8th), connected with as many
vertebral plates ; there are 11 vertebral plates in all (the last

or supra-caudal having no attachment to the ribs), and 11 mar-
ginal or sterno-costal pieces correspoudmg to the cartilages of

the ribs. There are 10 dorsal vertebrae, the fia'st free and
homomorphous with the cervical vertebrae, of which there are

7 (apparently 8).

The carapace of the Land Tortoises is short, very elevated
and arched, and more or less vertical at the sides, as com-
pared with other Chelonians. The thickness of bone in

the convexity is almost m an inverse ratio to the size. The
physiological reason of this is that the smaller the animal the
more liable it is to injury, and it requires a greater arch to

sustain it. There are no complete pieces in the fossil

remains, and the reasons of this are the curvature and thinness.

The most marked pieces in the carapace are the sterno-costal,
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of wticli a large fi-agment is attached to the ribs, and gives

the form of the inguinal sinus for the emission of the leg,

exactly as in the Testudo Indica. The engroined apices

indicate the age to be young, and afford an excellent element
of measurement, as the sterno-costal pieces bear a direct

ratio to the development of the ribs to which they are

attached. Another crucial proof of the size is derived from a
comparison of corresponding measurements in Golossochelys

and Testudo Indica. (See antea, pp. 364 and 374.)

The correspondence shown in the symphysized portion of

the sterno-costal pieces is borne out by other pieces all round
the rim, viz., the great curvature anteriorly, and the abrupt
reflexion as in the Land Tortoises, and also the great thicken-

ing of the rim, and the farrows of the epidermal scutes.

The concave or spoon-shaped form of the supra-caudal plate

is also exactly alike.

The rib pieces are less common among the remains dis-

covered. They show a total disappearance of sutures. One
large piece, comprising the second vertebral plate and several

vertebrae of the back, with the keel, indicate that the back
was flattened out and had little convexity. Other pieces

indicate the same character in the sacral vertebrae. In
short, the whole gives the form of a gigantic Tortoise, with a
flattened back, compressed sides, vertical in front, with an
abrupt marginal reflexion.

There is a peculiarity in the bodies of the vertebrae being

detached, requiring to be artificially held together in the

recent skeleton. None are available for desciijption, but the

vertebral pieces to which they are attached, the sacral

ones, are among the specimens. This is also indicated in

the keel.

As to the relation in size of the plastron to the carapace in

the smaller sj)ecies, for safety the j)lastron is elongated so as

to close up the openings before and behind ; this goes on
increasing nearly in the ratio of the reflexion of the limb.

Taking the Testudo Indica as the standard, we find the

plastron to the carapace being nearly in the ratio of 3 to 4,

according to which the carapace of Golossochelys would be

112

feet 6 inches long, and the curvature 15-9 inches, the size

intended to be given in the figure.

We shall now see how the vertebrae agree. The bones of

the skeleton of the Testudinata, viewed as a whole, undergo
more singular raodifications than we observe in any other of

the higher reptilia, and more than is observed throughout
the whole order of birds or mammalia. The number of

vertebrae, excepting of the tail, is pretty constant in all ; and
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attaclied to the buckler. Tn Turtles, the soft Tortoises, and
the Terrapins, the bodies of the dorsal vertebrae are connected
with the vertebral plates by a bony lamella on either side

forming a continuous osseous canal upon the upper surfaces

of the bodies in which the spinal marrow is lodged. The
bodies of the vertebrse are consequently attached with con-

siderable strength to the buckler, and do not separate readily

when the soft parts decompose. But in the Land Tortoises the

only connection between the vertebral plates and the shafts

of the bodies is established by means of a membranous
lamella, there being no osseous canal for the spinal marrow,
which is lodged in a cavity formed by a duplicature of this

membranous lameUa and a groove on the ui^jDer surface of

the bodies. The only osseous connection is established by
m^eans of a thin slender splint-shaped process, given off on
either side from the vertebral plates to the common point of

union between the bodies of two vertebrae. The bodies are

consequently but feebly attached, their principal strength

arising from their bemg arranged ui an arch, and they

generally fall off when the soft parts decompose. The line

of attachment of the membrane is indicated by a ridge along

the axis of the plates. In all the vertebral fragments of the

fossil we observe precisely the same arrangement ; there is a

well-marked keeled ridge along the axis, indicating the line

of attachment of the membrane, and no indication of any
bony canal—nothing besides the thin sj)lint-shaped processes,

or new apophyses, indicating, as in the rest of the skeleton,

the strictly Testudo affinities of the fossil.

The same leading resemblances are found in the sacral

vertebrae, which show the surfaces for the attachment of the

posterior and upper angles of the ilium exactly as in Testudo.

Wliile on the vertebrae of the trunk, I may mention that

there are no caudal vertebrae in the collection, and that, as

the number of these vary iia the Chelonians from 18 to 26, the

restoration in the drawing has been assumed from the type

of the Land Tortoises, in which the tail is thick and the higher

number prevails. Li certain species of this genus whose
habits have been well observed, the tail has been noticed to

be used as a pivot or fifth leg to sustain them, especially

during the act of defaecation ; and, from the huge size of

the fossil, and the weight which its limbs had to sustain,

it is at least highly probable that natm-e gifted it with a

similar aid in its tail, although we have no direct evidence on

the point.

We shall now pass to the special organs of progression,

and see how the extremities of the fossil were constructed.

In regard to the anterior member, no remains have yet been
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detected in the collection of the scapular arch, although they
will in all probability be found yet to give direct evidence as

to its build.

The humerus was of large size, its estimated length being
28 to 30 inches ; but it corresponded exactly with that of the
existmg Tortoise in its singular ciu-ve, globular head, large

size of inner tuberosity, and foramen for the brachial nerve
at lower end. The concentric arrangement of the corpuscles

of Eetzius round the Haversian canals seen in the ungual
bones of the toes is a certain mark of a reptilian.

V.

—

Description by Dr. Falconer of Fossil Eemains of Colossochelys

AND TeSTUDO in THE MuSEUM OF THE ASIATIC SoCIETY OF BENGAL.

[The catalogue contains numerous references to remains of the Colos-

sochelys:—from Ava, Nos. 196, 241 ; from the Sewalik hills, Nos. 654
to 674, and Nos. 860 to 863 ; and from Perim Island, Nos. 98 and 112.

The chief of these is the following, supposed to be from the Sewalik

hills.—Ed.] :—

No. 654. Colossochelys Atlas.—Fine fragment, comprising the anterior

portion of the thickened episternum (of the plastron) ; it is bifid at the

apex, behind which it is contracted and supplied underneath with a

thick cuneiform keel. No portion of the thin part of the bone near the

entosternum is present ; the specimen is tinged black, highly infiltrated

with iron, and crusted over with a thin coat of gritty sandstone like

some of the Ava specimens ; but it bears no mark. The tip of the left-

bifurcation is broken off; the right is entire.

. Inches

Length of fragment......... 16-

Ditto of thick portion of episternum, to tip of bifurcation . . 13"

Width of thickened part behind bifurcation .... 6'5

Greatest thickness ......... 5'1

Col. Colvin is stated (Journ. A. S., v. p. 184) to have presented to the

Society some huge fragment of this gigantic Tortoise, but the specimen

in mineral condition is unlike the generality of the Sewalik fossils.

It may be from Ava (Col. Burney), as Dr. F. found numerous frag-

ments of the gigantic Tortoise among the specimens presented to the

Geolog. Soc. by Mr. Crawfurd. This episternum is not of a full-sized

animal, Dr. F. having met with it 6^ in. thick with a diam. of 8 in. at

the contracted part.

[The description of a specimen of fossil Testudo in the same collection,

also from the Sewalik hills, is also worth quoting.

—

Ed.]

No. 675. Testudo.—Left side of plastron comprising the episternal,

entosternal, and mesosternal, separated along the median suture.

Episternum thick and overarching the entosternal, in form and markings
very much like Testudo stellata. This was a small Land-Tortoise,

having no connection with the Colossochelys, and probably a young
animal, judging from the openness of the sutures.
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XXI. ON A FOSSIL SPECIES OF EMYS FROM THE
SEWALIK HILLS, EEFEEABLE TO THE
EXISTING EMTS TECTA (BELL).i

The almost constant distinctness of species between forms

observed in the trne fossil state and recent ones, in the

mammalia and reptilia, requires that every apparent excep-

tional case should be rigidly examined, and have the strongest

evidence to sustain it. The land and fresh-water Tortoises,

when weU preserved in the fossil state, supply the required

character, for determining a case of this kind, imder much
more favourable circumstances, and in greater abundance,

than any other tribe of the reptilia or the mammalia. For,

with the latter, the evidence is almost invariably limited to

the bony skeleton : while, in the Tortoises we have, in addi-

tion, the characters presented by the dermal integmnent or

homy scutes which leave weU-marked impressions indicating

their form and extent, these scutes furnishing to naturalists

the best marks for the distinction of species in the living

state.

The small Lidian species of Emys, well known under the

name of E. teda,^ is readily distinguished from every other in

the genus by the peculiar form of its carapace, which, in-

stead of being vaulted, as is usual in the tribe, slopes down
on either side from the ridge of the back, with a pitch nearly

equal to a right angle, resemblmg somewhat the roof of a

house. In addition, the three anterior vertebral scutes are

elevated each mto an obtuse point of which the posterior one

is the most prominent, so as to form an uninterrupted tri-tuber-

cular keel. The plastron is slightly curved leng-thwise with

a well-marked keel at either side, and throws off its alee in-

clined at a considerable angle upwards. The JE. Bellii is

the only other species that has anythmg of a 'tectiform'

carapace—but in a much slighter degree—and it is further

' This essay was -written in 1844, but i Dinkel. Among the Sewalik specimens

is now for tlie first time published. The
specimen described in it is now in the

BritishMuseum, and from it the drawings

in Plate xxxii. have been made by Mr.

in the British Museum there are likewise

specimens of other species of Emi/s as

well as of Trionyx and Testudo.— [Ed.]
2 Emys tectum in MS.—[Ed.]
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readily distinguislied by a more depressed form, and the ab-
sence of the three vertebral prominences.

Plate XXXII. represents the shell of a fossU Emys from
the tertiary strata of the Sewalik hills. The specimen has all

the mineral characters of an ancient fossil. It was embedded
in a hard sandstone matrix which fills the hollow of the shell,

and the bony part is densely infiltrated with hydrate of iron

and siliceons matter, so as to give it a dark colour and great

specific gravity. It comprises nearly the whole of the cara-

pace as far back as the commencement of the last vertebral

scute. The margin is broken off in fi'ont, and the gnlar and
anal portions of the plastron are also wanting. All the rest

of the shell is distinctly shown. It had been exposed to a
crash which has altered a little the form of the shell at the

junction of the right stemo-costai pieces with the ribs, and
caused a longitudinal ' fault ' on the left side of the plastron

between the median line and the keel.

The fossil agrees so closely with Emys tecta in size and
general form that the resemblance is observed to be very
striking at the first glance. It has the same high-pitched,

roof-shaped carapace, the same tri-tubercular keel occupying
the first three vertebral scutes, and a similarly formed plas-

tron. A like agreement runs throughout the other details of
the characters.

The carapace of the E. tecta is comparatively high for its

size, the transverse diameter being about two-thirds of the
length, and the height in the same proportion to the dia-

meter. The profile from back to front along the vertebral

ridge is a very depressed ellipse segment, and the horizontal

outline is oval with greater width at the inguinal than at the
humeral region. In all these particulars the fossil, in so far

as it has the character to show, agrees closely with the recent
form. It is not so high in proportion to its width as the
smaller sized specimens of E. tecta, but in the latter the
shell is observed to become more depressed with the increase

of size and age, the fossil being in an uitermediate condition

between the young and the old form. The nuchal scute in

Emys tecta is always small, but subject to great difference

in size, in different individuals. In some specimens, and
often the largest, it is a minute rectilineal lobule, while in

others it expands behind into two angular wings, the differ-

ence being probably sexual. It is not shown in the fossil.

The first vertebral scute is also subject to a considerable
range of difference in form. It is an irregular quadrangiilar

pentagon, wider in front than behind, the convergence varying
greatly in amoimt in different individuals. In the fossil the
exact form is not distinctly seen, though it seems to converge
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less, and to be squarer, than generally liolds in tlie recent

forms ; but j)robably it does not diifer in a greater degree than
the extremes of these do from each other. The second and
third vertebral scutes are hexagonal, both in the recent Emys
tecta and in the fossil. Both agree alike in the relative pro-

portion of the ridge borne by each of these scutes, which is

most protuberant in the third or central one of the series. The
outline of the fourth scute is not distinguishable in the fossil,

and the fifth one is wanting ; but it is obvious that these

two scutes were more elongated than the anterior ones, a
point which constitutes one of the distinctive characters of

the recent species, in which the two last vertebral scutes

are as long as the three first. In this there is another close

agreement between the fossil and the existing form.

The outline of the costal scutes is obscured in the fossil,

and not satisfactorily distinguishable from the sutures, so that

a minute comparison with the corresponding parts of the

recent form is not in this instance practicable.

The margino-collar scutes vary a good deal between
triangular and pentagonal in the existing Emys tecta, the

latter form prevailing in those which have the broadest

nuchal scute. The fossil has the margino-collar pentagonal,

and with the same arrangement of the sides as in a recent

form. A like correspondence runs through the margino-
humeral and margino-lateral scutes, which are oblong, rec-

tangular, or square both in the Emys tecta and in the

fossil. The agreement is close, down to minute particulars

in the size of the angle of junction between the first margino-
lateral scute and the hiimeral scute of the plastron. The
same holds with the form and. extent of the axillary and
inguinal scutes, which differ greatly in nearly allied species.

The minute axillary foramen has exactly the same position,

relatively to the second margino-humeral and axillary scutes,

in the fossil as in the recent specimen.

The crushing force to which the fossil has been subjected

has caused a longitudinal fracture and ' fault ' along the left

side of the plastron, and a depression along its median line.

Its anterior and posterior extremities are wanting. There
is no direct evidence, therefore, in regard to the proportion

of leng-th to breadth, but the impressions of the sternal scutes

are fortunately well preserved, so as to admit of miniite

comparison Avith those of the Emys tecta. The plastron in

the latter has a strongly marked keel on either side, along

the line of margin, and the alse are given off at a considerable

angle upwards, to unite with the sterno-costal pieces, so that

the rim of the carapace is raised high above the level of the

sternum. In both particulars, and in the relatively less
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DESCRIPTION OF PLATE XXXII.

Emys tecta and Vabanus Sivalensis.

Figs. 1 and 2. Ee present the upper and tinder surfaces of the shell of

Ev^ys tecta, a species of Tortoise still existing in India, but also

found fossil in the Sewalik Hills. The specimen appears to be

the identical one described in Dr. Falconer's memoir (page 382).

It has been drawn by Mr. Dinkel from the original in the Bri-

tish Museum (Cat. No. 39,837), one-third of the natural size.

Another fossil specimen, apparently of the same species, is

niunbered 17,435 in the Brit. Mus. Cat.

Fig. 3. Is a diagrammatic view of the same specimen, endwise, to show

the roofed shape of the shell.

Figs. 4, 5, 6, and 7. Lower end of humerus, with articulating surface, of

Varanus Sivalensis, or fossil Monitor of the Sewalik Hills, two-

thirds of the natural size. This specimen appears to be unique.

The specimen itself, with drawings, was foimd thus designated in

Dr. Falconer's handwriting in his private collection, and has

been deposited in the Palffioutological Gallery of the British

Museum.

VOL. I.
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amount of alar to marginal surface, there is tlie closest

agreement between the fossil and the recent forms. The
pectoral scutes in the recent form are rectangular and oblong
transversely, and the abdominal scutes nearly square ; the

anterior edge of each makes a sweep forwards as it rises

over the lateral keel, and then bends back to join on with the
corresponding marginal scute at an angle. In all these

there is a very close agreement between the plastron of the

fossil and of the recent form.

The last point to be noticed concerns the interior of the

shell. In the Land Tortoises and the genera allied to Eniys
the hyposternal pieces of the plastron give off, on either side,

an apophysis which ascends on the inside of the third sterno-

costal piece as far as the first rib, and acts as a b^-ace or

buttress to strengthen the arch of the dorsal buckler. In
like manner the hyposternal pieces send off a similar apo-
physis on either side, which ascends along the inside of the
seventh sterno-costal piece up to the sixth rib, strengthen-

ing the carapace behind. In the small Emys tecta these

apophyses are greatly developed and expanded into wide
plates, like incomplete diaphragmata, which project into the
cavity of the shell, and contract the front and back apertures.

The anterior apophyses ascend nearly as high as the head of

the first rib, converging like the spandrels of a gothic arch.

These plate apophyses are constructed in the fossil on exactly

the same plan as in the recent species.

In short, after a rigid comparison conducted through all

the details of size, form, relative proportion, and the dermal
characters, there is the closest agreement between the fossil

and the recent Emys tecta. The only discernible difference

is a sHght one of form, in the anterior vertebral scutes,

which are known to be very variable in different individuals of

the existing species, and the fossil does not appear to differ

more from these than individuals among them do from one
another. Hence arises the question, are we entitled to

regard the fossil Emys as belonging to the same species with
the Emys tecta"? The point is one of much importance,
both as it affects the established principles in Natural History
regarding the ideas comprehended under the name of species

and, in the present instance specially, from the fossils with
which the specimen was found associated.

. The received opinion in regard to the meaning of species
is, that all forms are to be considered of one and the same
species, which derive their origin from one and the same
kind of ancestors, or which do not differ more from these
than they do among themselves. Tried by this test, the
fossil as above described is clearly referable to the Emys

VOL. I. c c



386 FAUNA ANTIQUA SIVALENSIS.

tecta. But a great atitliority, one of the most profound
naturalists of the age, M. Agassiz, after running over a

vast field of observations, has arrived at a very different

conception of the meaning of ' Species.' He states his

opinion to be, 'that no so-termed character, that is, no
observable mark can be so striking as to indicate an absolute

specific distinction ; but at the same time it should never be

regarded as so trifling as to point to absolute identity ; that

characters do not mark off species, but that the combined
relations to the external world in all circumstances do.' He
believes that he can show ' that many organic beings are

specifically distinct, or at least that they stand in no genea-

logical relations to one another, although the individuals are

so like as to be confounded.' He farther advances the

opinion ' that no species occurs in two geological formations

—

nay, not even in two different parts of one formation ;
' and he

believes ' that hereafter it will become necessary to express

the specific difference of organic remains by the circumstances

of their occurrence without its being possible to assign distinc-

tions to them.'

If we are to apply this conception of ' Species ' to the fossU

it must at once be considered as distinct from Emys tecta,

for it comes from a different geological formation, where it

is associated with numerous extinct forms. But it is obvious

that this part of the statement is nothing more than a

begging of the question. The distinctness of the species

must first be proved, in every case, on independent grounds

before the asserted law regarding the order of their occur-

rence can be admitted. And, in regard to the other state-

ment, that organic forms may be so like as to be undistin-

guishable and yet be specifically distinct, and that no ex-

ternal characters can be so marked as to determine specific

difference, they seem to imply little short of a sort of I^atural

History negation of the universal axiom ' that things which
are equal to the same are equal to one another.' M. Agassiz

appears to entertain the received opinion among naturalists

that common genealogy constitutes the essence of a species,

but the quoted expressions would imply that he abandons
external characters as the test by which such genealogy is to

be judged of.

But naturalists have no right, in determining the specific

nature of an organic form, to take into any account the

geological position whence it came, any more than geogra-

phical place in regard to existing forms. The species ought
to be ascertained from the observable marks which it presents

apai't from every extraneous consideration ; the proper order

of succession being to apply the result thus arrived at to
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geology and geograpliy, and not to determine the species

in any degree from either. Anything short of this is but
tampering with the right evidence.

Unless we are to continue to take modifications of form
and constant external characters as sufficient tests of common
origin or like descent, there is an end to the power of dis-

criminating species, and the foundations of the science are

undermined. But the majority of naturalists are agreed
that with existing forms the evidence is sufficient, and no
adequate reasons have yet been brought forward to show
why the same should not be believed to hold in the case of

extinct forms. In fact, a &na belief in it is the bases on
which all our investigations are conducted.

Under this view, conceiving that we are not justified in

constituting a difference where we do not fiind it, we infer

that the fossil Emys is specifically identical with the existing

Emys tecta, for it agrees as closely with the forms grouped
under that name as these do with one another.

The Emys tecta, according to OTir present state of know-
ledge, is confined to India, where it is found in great abimd-
ance in the Ganges and in ponds in the North-western
Provinces, and in Bengal.

The fossil came from the tertiary strata of the Sewalik
hills, where it was associated with the remains of Golosso-

chelys, Trionyx, and other Chelonians ; and of Mastodon,
Hippopotamus, Sivatherium, Camel, &c. The precise locality

is not knovpn.

If the view taken of its identity with Emys tecta prove
correct, the fossil will furnish a good instance of the per-
manence, and, within certain limits, invariableness, of species

during a long course of time extending through more than
one geological epoch. Such instances are so abundant among
the Mollusca, as to have constituted the basis of Mr. Lyell's

classification of the tertiary strata. But they are so ex-
tremely rare among the Vertebrata, that there is perhaps
hardly a single well authenticated case on record. Agassiz
goes the length of stating that he has found his conclusion
regarding the absence of a species from two geological
formations, and even from two different paths of one forma-
tion, to have been ^invariably confirmed by fossil fishes and
Ecliinodermata.'

C C 2
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APPENDIX TO MEMOIE ON EMYS.

Manuscript Memorandum by Dr. Falconer, April 1844.

Mr. T.BelVs Opinion of the fossil ' Emi/s tecta.''
—

' On comparing the

fossil with two specimens of recent Emys tecta, it looks a little flatter,

but in this respect it does not differ more from either than these do

between themselves, and certainly not more than would lead me to

think, were it a recent one, that it was the same species. In regard

to the first vertebral plaque, it is broader, flatter, and squarer ; but

this is hable to variation in the recent species to an equal extent. If

the three specimens were all recent, I would merely consider them as

varieties of the same species.'

' This,' adds Dr. F., ' is an admirable fact ; for if this species has lived

down to the human period, why might not the Colossochelys have done

so ? Refer to Ward's " History of the Hindoos," to the article " Garuda
or Giiroora," the king of the birds, for the fable of his having found an

elephant and a tortoise contending together, and having made a repast

upon them. Joining the indication given by the Hindoo mythology

with the determined fact of the little Emys tecta having survived from

the fossil period down to the present day, I have put forward the

opinion that the big Tortoise may have survived also, and only become
extinct within the human period. This is a most impoi tant matter in

reference to the history ofman.' (Letter to Captain Cautley, April 1844.)
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XXII. NOTE ON THE FRESHWATEE SHELLS
FEOM THE SEWALIK HILLS.

BY THE LATE PROFESSOR EDWARD FORBES.^

Recent.

Pulmonifera :

Planorbis 1 (identical with speci-

men unnamed in Mr.
Lyell's collection).

2 (in Mr. Lyell's collec-

tion lymamed).
3
4

Pectenihranchiata

:

Paludina unicolor

„ Bengalensis

(in Mr. Lyell's collec-

tion unnamed)

Melania thiarella

corrug-ata

Fossil.

Planorbis identical with No. 1.

Pupa? Not resembling any specimens
I have seen in the East.

Paludina unicolor

allied to P. Bengalensis, but ap-

parently distinct.

Melania, quite distinct

recent one I have seen.

from any

I

AmpuUaria glauca ?

Lamellihranchiata :

Unio favidens, Benson (Mr. Lyell's

specimen; U. corrugata.

Lam. ?)

„ marginalis, Lam.

„ (undescribed ?)

„ (undescribed ?)

Cyrena (small species).

' N.B. The materials for this compari-

son in recent forms of India are very li-

mited and incomplete.—[H. F.]

This note, by Professor Forbes, was
written about 1846. It has not been

AmpuUaria glauca
identical with specimens from

the Jumna. DiiFering some-
what from the recent Sewalik
specimens.

Unio favidens, a variety.

„ (near a Jumna specimen in

Mr. Lyell's collection).

M
)}

published before. Several of the Sewalik
fossil freshwater shells were figured in

the Journal of the Asiatic Society, vol.

iv. Plate xlviii.

—

[Ed].
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Eemaeks on the List.

The total number of fossil species belonging to fresbwater

genera is 15.

Tbe total number of recent species brought from the same
country is 15.

Four of the fossils are identical with recent species.

The remainder are probably extinct forms. They consist

of:—
1st. A Paludina, which, though extremely near P. Be7i-

galensis, must be regarded rather as its representative than
its homologue.

2nd. A Melania which is very distinct from any Indian
form I can find a record of, and which appears to have taken
the place of the existing Melania thiarella. I have seen 10
Indian Melanice ; it is none of them.

3rd. Of a series of JJniones which are different from any spe-

cies ofwhich I can find a record. In 1838 Mr. Lea enumerated
13 species as the total number of known Asiatic JJniones.

Of the 10 Sewalik fossil species, 1 only is identical with any
of these 13 species, so that 9 remain to be accounted for.

The common Vnio of India appears to be Z7. marginalis of

Lamarck, which is not to be found among these fossUs.

Of the species found fossil which are identical with recent

forms, the only JJnio appears to be identical with one of the
commonest existing species of India. The Paludina is the

P. unicolor which is found among the shells of the Paris basin,

and also in the mammUliferous crag of England. At present

this species ranges from Egypt to India. The AmpuUaria is

remarkable for bearing a more close resemblance to the
individuals of the species from the Jumna than to those

existing at present in the Sewalik district.

Besides these fossil freshwater shells there is a species of

Pupa or Bulimus with which I am unacquainted.
On the whole I am inclined to regard the evidence of the

Sewalik Molluscan fauna as indicative of the older Pliocene
period

—

at latest,

E. Forbes.
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XXIII. DESCEIPTION OF SOME FOSSIL EEMAINS
OF DINOTHERIUM, GIRAFFE, AND OTHER
MAMMALIA, FROM PERIM ISLAND, GULF
OF CAMBAY, WESTERN COAST OF INDIA.^

{^Chiefly from the Collection pTesented by Captain Fulljames, of the

Bombay Engineers, to the Museum of the Geological Society.)

BY H. FALCONEE, M.D.

During the late meeting of tlie British Association, at Cam-
bridge, I made a communication^ to the Geological section

on some new additions to the Fossil Famia of India, from
Perim Island, in the Gulf of Cambay. Among these were
mentioned a species of Dinotherium and of Giraffe, and a new
Ruminant genus of a size nearly equalling the Sivatherium,

found associated with remains of Mastodon, Elephant, Rhino-

ceros, Hippopotamus, and several species of Ruminants.
The occurrence of Dinotherium in the extinct fauna of India

is a point of such interest that no delay ought to take place

in laying before palaeontologists the evidence upon which

' Note by the President.—The follow-

ing letter with reference to the sub-

ject of this Memoir has been received

from Dr. Falconer :

—

To the President

Society.

of the Geological

Sib,— Having had occasion to examine
the Indian fossils in the Museum of the

Geological Society with reference to the

work on which I am at present engaged
on the extinct Fauna of Northern India,

and having found in the collection of

fossil bones from Perim Island, presented

to the Society in 1840 by Captain Full-

james, several remains of the highest in-

terest which have not yet been described,

I have in compliance with your desire

made a brief description of them, which I

khave

now the satisfaction of forwarding.

I have the honour to be, Sir,

Your most obedient Servant,

H. Falconeb.
London : July 1845.

The collection of fossil bones presented

to the Geological Society by Captain

Fulljames not having been accompanied
by any memoir, and no description of it

having yet been given in the publications

of the Society, the President and Coun-
cil have not hesitated to deviate from
their usual course with regard to the

publication of memoirs, and have directed

the insertion of Dr. Falconer's communi-
cation in the present number of the Jour-

nal of the Society.

[This memoir was communicated to the

Geological Society of London in J\ily

1 845, and is reprinted from the Journal

of the Society. In addition to the fossils

herein described the reader is referred

to the figures and descriptions in the
' Fauna Antiqua Sivalensis' of Mastodon
Perimensis (Plates xxxviii., xxxix., and
xl.), Rhinoceros Perimensis (Plates Ixxv.

and Ixxvi.).

—

Ed.]
^ This communication was read on Tues-

day, 24th June, 1845.
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the statement is founded ; and as the Geological Society
possesses the largest collection of Perim Island fossils to

which I have had access, including remains of most of the
species to be noticed in the sequel, the pages of its journal
are the fittest place for this communication, the main object,

indeed, of which is to do justice to the meritorious labours
of Captain Tulljames, of the Bombay Engineers, one of the
earliest and most successful explorers of the ossiferous beds
of Perim Island. This is the more called for, as considerable

delay has occurred in the description and determination of

the remains which that officer collected and transmitted to

England several years ago.

Fig. 14.

Map of the District near Peeim Island.

Long. 72° 30' B.

Lat. 22° N. Lat. 22° N.

a. Perim Island.

b. Gopenaut.
c. Polltana.

d. Gogah.

Gulf OF Cambsx^

References.

e. Bhownuggur.

f. Cambay.
gt. Baroda.
h. Baroehe.

i. Surat.

k. Tapti River.

/. Nerbndda E.
m. Mhye E.
n. Gulf of Gutch.

Note.—Between the Nerbudda and Tapti rivers {?c and I) is the river Keem, the
mouth of which is seen, but whose course is not indicated on the map.

Perim 1 is a small island, situated in lat. 21° 31', in the
G-ulf of Cambay, nearly opposite the estuary of the Nerbudda

' Captain FuUjames, Journ. Asiat. Soc. of Beng., vol. v. p. 289.
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Eiver, and separated about 500 yards from the coast of Kat-
tiwar in Guzerat, by a channel which Captain Fulljames
states to be 75 fathoms deep. The island is about three
miles in circumference, being from one and a half to two
miles in length, and in breadth one half to three-quarters of
a mile. The only particulars regarding its structure, with
which I am acquainted, have been given by Captain Full-
james and Dr. Lush.^ The highest point of the land is said
to be not m.ore than 60 feet above high-water mark. The
western side presents cliffs of conglomerate, of about 30 feet

above the sea, ' the upper strata being of compact sandstone,
all perfectly horizontal.' ^ Captain Fulljames describes
the order of succession, commencing from the surface, as
thus :

—

1. Loose sand and gravel.

2. Conglomerate, composed of sandstone, clay, and silex.

3. Yellow and whitish clay, with nodules of sandstone.
4. Conglomerate, as above (No. 2).

5. Calcareo-siUceous sandstone, with a few fossils.

6. Conglomerate.

7. Indurated clay, more or less compact.
8. Conglomerate, being the principal ossiferous bed.

No precise measurement is given of these beds, but the
deepest strata of conglomerate are described to be about 3
feet thick, although in general they do not run more than
18 inches to 2 feet, and for the most part are horizontal,
' On the western side of the island, however, the strata are
much disturbed, being fractured and dipping at an acute
angle to the east. On the southern end of the island, sand-
stone appears below the fossil stratum of conglomerate,
dipping to the north at an angle of 25°.' 'Capital fresh

water is procurable on the island, rising from 20 feet below
the surface; it is found below the stratum of sandstone.'*
Dr. Lush states that ' proceeding from the south point
towards the eastward, layers of kunkur are met with below
the sandstone.' He also adds that shells and other fossils

are found in the conglomerate, besides the osseous remains.
But none of those shells are to be seen in the specimens to
which I have been able to refer in the Geological Society's
collection or at the British Museum.
Our mformation regarding the geological structure of both

sides of the Gulf of Cambay is at present exceedingly imper-
fect; but much may be expected when the unpublished
researches of the lamented Malcolmson are brought out,
as he is known to have carefully determined the succession

^ Loc. citat. Lush, idem, vol. v. I

'^ Lush, loc. citat.

p. 767. I ' Fulljames, loc. citat.
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and age of tlie tertiary beds along the coast of tlie northern

Concan. In regard to what is known, Dr. Lush describes

the sandstone of Bombay as appearing as Mahim, Seergaum,
and Danu in horizontal strata, and ' evidently above the

trap.' At Grundavie the shell sandstone disappears, and
beds of clay and kunkur present themselves in the line of

section from Gundavie to Surat. From this point to the

Keem River nothing is seen but the ' black cotton soil ;' on
the right bank of the Keem, sandstone and conglomerate

are exposed, according to Dr. Lush, in the following order :

—

Section on the Right Bank of the Keem.

1. Alluvial soil with masses of conglomerate

2. Horizontal beds of sandstone in thin layers

3. Sandstone.........
4. Coarse conglomerate (bed of the river).

6 feet

3 feet

5 feet

Respecting the Kattiwar coast, nearest which Perim Island

is placed, Dr. Lush mentions the conglomerate as reappear-

ing at Gogah, close to the island, where masses of the rock

containing shells are dug out of the beach. This conglome-

rate appeared to him to contain no fragments of trap,

although the central ridge of Kattiwar, including the hill of

Politana, is composed of trap, which is also seen at Bhow-
nuggur.^ Captain Fulljanies states that he has found ' a simi-

lar formation to that of Perim all along the coast from Gogah
to Gossnath Point, where a firm sandstone is qut*,rried, and
of which the splendid Srawak temples of Politana^ are built.'

Captain Fulljames, in a separate paper,^ gives an account of

the strata passed through, in an experimental boring at the

town of Gogah. Of the 320 feet mentioned in the section, the

uppermost 74 include of sand and gravel, 11 feet ; stiff black

clay, 6 feet ; sand and clay, 10 feet ; soft sandstone, alternating

vdth thin seams of different coloured clays, sand, and gravel,

13 feet; and lowermost, a very hard siliceous sandstone, 9

feet thick. The inferior portion of the section is composed of

a great bed of dark clay, which has been penetrated down to

246 feet, containing pyrites and broken shells. The whole
of this mass appears to be above the conglomerate, but it is

not shown whether the absence of the clay deposit at Perim
is owing to denudation or to its upheaval before the clay

on the coast was deposited. Captain Fulljames states that

he had discovered fossil remains, like those of Perim Island,

down the coasts towards Gossnath, and in a similar formation.

The first announcement of the Perim fossils is given in a

' Dr. Maleolmson, however (vide jjos^ra,

p. 404), mentions the occurrence of trap

pebbles in these same tertiary beds.

^ Pattitona (of Fulljames).

—

[Ed.]
' Jour. Asiat. Soc. of Beng., vol. vi.

p. 787.
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communication, dated 17th April, 1836, by Baron Carl von
Hiigel,' in which he mentions their having been discovered
by Dr. Lush. Among the remains which he enumerates are
bones of the Mastodon latidens, the core of the horn of a
species of Bos, the head of a boar, and a rodent. Captain
Fulljames concedes the priority of discovery to Dr. Lush

;

but immediately after foUowed up the inquiry by more ex-
tended researches, commencing in April of the same year

;

and it is to him that we are indebted for the greater part of
the Perim fossils, which are to be found in the Museums of
the Asiatic Societies of Calcutta and Bombay, and of the
Geological Society of London. Among those which he first

met with he mentions ' teeth of Mammoth, Mastodon, Pala^o-
therium. Hippopotamus, Rhinoceros, and a number of other
smaller animals ; elephant's tusks ; the head of some large
saurian animal ; tortoise ; one half of a deer's foot ; and a
shell in sUiceous sandstone.' In the collection which Captain
Fulljames sent to the Asiatic Society of Calcutta, Mr. James
Prinsep ^ enumerates ' many jaws of the Mastodon in fine

preservation; also teeth or jaws of the Hippopotamus,
Elephant, Rhinoceros, a large animal assimilating thereto
{Lophiodon ?), 8us, Anthracotherium {?), Deer, Ox, many ver-
tebrae and unidentified bones and horns ; Tortoise fragments,
and a peculiarly perfect saurian head.'^ These identifica-
tions are not to be considered, in several of the instances, as
more than approximative ; for neither of these gentlemen
profess to be familiar with the subject of fossil bones.
No further account of these remains has appeared in any

of the Indian journals since that time. In 1840 Captain
ruUjames sent his donation to the Geological Society, and
about the same time some specimens from the same locality
were presented by Miss Pepper to the British Museum.

Judging from the matrix which adheres to them, the
Perim fossils seem fco be embedded, in most cases, in a calcareo-
ferruginous conglomerate, composed of nodules of indurated
yellow clay, cemented together by a paste of sand and clay.
Some of them are attached to patches of a hard argillaceous
sandstone. Many of them have had the matrix washed off
by the action of the sea, and are in this case generally covered
over with the remains of small species of Serpula and other
recentmarine shells. The mineral character of the bones shows
that they are penetrated with siliceous infiltration, like a
gTcat portion of the Sewalik fossils ; and in consequence they
present a great degree of hardness. The same character

' Jour. Asiat. Soe. of Beng., vol. v.

p. 288. (May 1836.)
^ Loc. citat., vol. v. p. 290.

' Jour. Asiat. Soe. ofBeng., v. vi. p. 78.

(Jan. 1837.)
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holds in many of the osseous remains from the crag ; like the

latter, the Perim bones, under the action of the sea, wear
down into a polished vitreous surface.

DllTOTHEEIUM.

The first of these remains to be noticed is a fragment
(Plate VI. fig 3) consisting of the posterior half of one of the

inferior molars of a species of Dinotherium. The correspond-

ence of the specimen with the teeth of the large European
species is so complete in the form of the gable-shaped grind-

ing ridge, its transverse direction, and the reflected marginal
bidges into which it swells out on either side, together with
the characteristic crenulation of the edge, that there can be no
doubt of its belonging to the genus Dinotherium. The pecu-

liar ' talon ' or heel ridge is developed m the same degree and
with a like amount of crenulation along its edge. The frag-

ment is represented in section in Plate VI. fig. 3, the internal

structure exhibiting the same agreement with that of the

European Dinotherium (fig. 4) indicated by the external form.

The centre is occupied by a rhomboidal core of arenaceous

matrix marking the form of the unossified pulp nucleus. I

have compared it minutely with a corresponding section of

the same tooth (the penultimate of the lower jaw) of Dino-
therium giganteum (fig. 4) from Eppelsheim ; and the only

perceptible difference is, that the angle formed by the ridge

of the ivory is more acute, and the enamel thicker in the

Indian than in the European form. Perhaps no conclusion

can be safely drawn from this observed difference of angle in

the ivory ridge ; as it may be a peculiarity of the individual.

The greater thiclaiess of enamel is probably of more import-

ance, and may represent a mark of specific distinction. The
specimen, however, is much too defective to warrant any
opinion in regard to the relations of the Perim fossU to the

European species, except that it was quite as large as the D.
giganteum. We are fortunately able to determine the position

of the tooth in the jaw with some confidence. The upper
grinders in Dinotherium have a long low basal ridge in front

and behind; while the same teeth in the lower jaw have
hardly any ridge in front, and the hind one is consider-

ably more developed than in the upper grinders, so as to form

a strongly marked ' talon ' or heel. The Perim fossU ex-

hibits this heel of large size, while the presence of an impres-

sion on the posterior surface proves that there was a tooth

behind it. It, therefore, belonged to the penultimate molar
of the lower jaw, and apj^arently to the left side.

In short, there can hardly be a doubt about the specinaen

belonging to a species of Dinotherium. The only question





DESCEIPTION OF PLATE XXXIII.

BUAMATHEEIUM PeKIMENSE AND DlNOTHERIUM InDICUM.

Fig. 1. Fragment of left side of iipper jaw of Bramatherium Perimense,

presented to the Geological Society by Capt. Fulljames, showing

the three premolars, and below them the broken remains of the

first true molar. The figure is two-thirds of the natural size,

and has been reproduced from a drawing by Mr. Scharf in the

Quart. Joum. Geol. Soc, vol. i., Plate XIV., fig. 3. (See page

399.)

Fio-. 2. Shows the rugous siu-face of the enamel on the second premolar

of the same specimen, of the natural size.

Figs. 3 and 4. Another fragment of upper jaw, left side, of Brama-

therium Perimense, containing the last premolar (at upper end of

figures) and the three true molars. The specimen was referred

to Dr. Falconer by Major Jervis, and is copied two-thirds of the

natural size from the original dra-\ving by Mr. Scharf in the

Quart. Journ. Geol. Soc, vol. i., Plate XIV., figs. 4 and 4 a.

(See page 400.)

Fig. 5. Dinotherium Indicum. Fragment of left half of lower jaw con-

taining nearly the whole of the adult series of five molars in

situ. The specimen is among the Perira Island fossils presented

to the British Museum by Miss Pepper. The figure is one-

fourth of the natural size, and has been copied from a drawing

by Mr. Ford in Plate XXXV., fig. G, of the Fauna Antiqua

Sivalensis. (See page 404.)

VOL. I.
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which, can arise is in regard to the correctness of the locality

whence the specimen is said to have come. It was presented

to the British Museum by the lady whose name is mentioned
above, as a Perim Island fossil, along with teeth specimens of

a species of Mastodon known to be found in the Perim de-

posit. Mr. Konig, the eminent conservator of the Palseon-

tological department, who had early recognized the generic

relations of the fossil, is confident about the donor and the

mentioned locality. An additional confirmation is met with
in the mineral condition of the specimen. It exhibits the

silicified appearance, which is so prevalent in the Ava, the

Sewalik, and Indian fossils generally. The ivory core is

fissured into a vast number of radiating minute segments
which have been re-cemented by a siliceous paste (as has
happened to certain agates), and the whole of the structure

—enamel and ivory—has become so thoroughly penetrated

with siliceous infiltration that it resists the knife and takes

on the highest degree of vitreous polish in the section, while

the external surface of the enamel, from the same cause,

presents an opaline appearance. All the Eppelsheim speci-

mens of Dinotherium which I have had an opportunity of

examining are, on the other hand, unsilicified, softer, and
of less specific gravity. In section their ivory cuts under
the knife, and yields a dull earthy sm-face ; while the harder
enamel takes on but a very imperfect polish. This circum-

stance strongly confirms the Indian origin of the fossil. It

is very possible that the large animal— ' assimilating to the

Rhinoceros {LopModon ?)'—mentioned by Mr. James Prinsep
in the quotation above given, may also belong to Dinotherium.

This conjecture is throvni out for the guidance of those con-

nected with the Museum at Bombay and that at Calcutta,

who have access to the original specimens. What we know
at present must serve in a great measure as an index merely
to further inquiries. I would suggest in the meantime de-

signating the Perim fossil provisionally by the specific name
of Dinotherium Indicum.

The following are the dimensions of the fragment compared
with those of the same tooth of the Dinotherium giganteum
from Eppelsheim.

Length of penultimate molar, lower jaw . . . .

Width of ditto, at the posterior ridge .....
Length in section of the posterior ridge of ivory, at base
Height of ditto .........
Thickness of the enamel
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The fossil is represented in tlie figure abont two-thirds of

the natural size (Plate VI. fig. 3).

Giraffe {Camelopardalis).^

The specimen is a fragment comprising the posterior half

of the second cervical vertebra of a Giraffe, a good deal mu-
tilated. It shows the characteristic form of the body of

the vertebra in this genus, and the cup-shaped articulating

surface for the head of the third cervical vertebra. The
upper half is wanting, and the posterior oblique processes are

broken off. Along the middle of the body there is a well-

marked longitudinal ridge, corresponding exactly in form
and development to that mentioned as characterizing the

third cervical vertebra of the Camelopardalis Sivalensis de-

scribed in the ' Proceedings ' ofthe Geological Soc. (See antea,

p. 199). The same remark apphes to the lateral ridges of the

body, which are decurrent fi'om the inferior transverse pro-

cesses, terminating at the posterior end of the bone in thick

expansions. This part of the vertebra is differently formed
in both respects in the existing species. The same resem-
blance is further shown by the spinous process, the projecting

part of which, as in the Sewalik specimen, is placed lower

down on the arch than in the living species. The mutilated

condition of the fragment prevents the form of this process

from being well ascertained ; but the very low position and
shape of the most salient part determines the vertebra to

have belonged to the second of the neck series. There is

enough remaining to indicate that there was a like corre-

spondence with the Sewalik fossil in the crirve of the body
on its under surface, which is more arched than in existing

Giraffes. The specimen is so weathered and abraded as to

present only few points for measurement ; but such as may
be taken indicate the closest agreement between the fossils :

Greatest widtli at the posterior end of the body between the

transverse processes .......
Vertical diameter of articulating cup

Transverse diameter of ditto ......

Perim
Island
Fossil

Inches

3-1

2-1

21

Sewalik
Fossil

Inches

3-1

2-

2-

The Perim fossil, like the Sewalik one, is proved to have

belonged to an adult and even aged animal, by the marked

• The specimen is now in the British vol. i. Plate xlv. fig. 5, and in an un-

Museum (Cat. No. 39,74:8). It is also published plate of the 'Fauna Antiqua

figured in the Quart. Jour. Gcol. Soc, Sivalensis' (E. 2).

—

[Ed.]
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relief of the ridges, tlie depth of the muscTilar depressions,

and especially by the circumstance that the posterior articu-

lating surface is completely synostosed with the body of the
bone, which is not the case in young animals. With this

united correspondence in form, size, and other particvdars, I
have little hesitation in referring the Perim Island fossil to
the second cervical vertebra of the Gamelopardalis Sivalensis.

This specimen is from the collection sent by Captain Full-

james to the Geological Society.

Bkamatherium. pi. XXXIII. figs. 1, 2, 3, 4.

The next of these remains to be noticed are of great in-
terest, as they appear to indicate a large and peculiar form
of Ruminant, nearly equalling the Sivatherium in size, but
at the same time essentially different. The remains consist
of two fragments of the left side of the upper jaw, including
the entire series of the s\iperior grinders.' Although pro-
bably of the same species, they are certainly not derived from
the same individual. The first fragment (fig. 1) is from
the collection sent by Captain Fulljames to the Geological
Society. It contains the three false or premolars nearly
perfect, together with the broken remains of the first true
molar. The surface of the enamel (fig. 2) shows the
rugosely furrowed character, which is found in the Siva-
therium ; but the whole of the teeth in the fossil are at once
distinguished from those of that genus by the absence from
all of them of the sinuous plaited flexures, which the inner
crescent of enamel presents in it ; they also want the basal
collar or ' burr ' on the inside, which is seen in those of
Sivatlieriun. With these discrepancies, which are of consider-
able importance in the Ruminantia, from the constancy of
such modifications in the different groups of this order, the
premolars of the fossil correspond in general form, and in

' The following remains of Brama-
therium are described by Dr. Falconer in

the Catalogue of the Museum of the

Asiatic Societj' of Bengal :

—

No. 38. Perim Collection. Lower
ja-w, left side, in two pieces, containing

2nd and 3rd true molars, truncated in

front and behind.

No. 39. Lower jaw, left side, con-

taining four molars, worn, but more or
less broken.

No. 40. Proximal imgual phalanx
of left leg. It corresponds almost
exactly in size and in proportion with
the same phalanx of the fore leg of

existing Giraffe in the Asiatic Society's

Museum.

No. 41. Horn of the Bramatherium (?)
resembling the horn of Sivatherium,
figured in Journal of the Asiatic Society,
but different. This is a specimen of
very great interest.

No. 42. Portion of the shaft of a long
bone, apparently the tibia, left side, of a
ruminant resembling the Giraffe and
hence inferred to be of Bramatherium
from its larger size.

For an account of the bones of the
anterior and posterior extremities of
Bramatherium the reader is also referred

to the description of an unpublished plate

of the Fauna Antiq. Siv. (F.)—[Ed.]
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the relative proportion of width to lengtli with those of Siva-

tlierium. The only other genus of Ruminants which shows

the peculiar rugose enamel furrowing, in a marked degree,

is the Giraffe, which agrees with the Perim fossil in the simple

direction without fold, of the inner crescent of enamel. But,

in this genus, the upper premolars are distinguished from
those of all other Ruminants by their great excess of width
compared with their length. In this respect, and further in

being considerably more oblique, both in form and in their

relative position in the jaw, these teeth in the Perim fossil

differ from those of the Giraffe. The dimensions of the fossil

contrasted with those of the Sivatheriun giganteum, and of

the skuU of an adult male Giraffe in the collection of the

College of Surgeons, are as follow :

—

Length of the three premolars
Length of the 1st premolar ....
Width of the 1st

Length of the 2nd „ ....
Width of the 2nd
Length of the 3rd ,, ....
Width of the 3rd „ ....
Length of the 1st or antepenultimate true molar

Perim
Fossil

No. 1.
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most molars, as in the larger fossil GrirafiPe of India (See

antea, p. 201, and PL XYL figs. 5, 5 a, and 6) ; while the

middle of each of these divisions at the inner side is so

compressed vertically as almost to present an obsolete or

indistinct form of keel. The following are the comparative

dimensions, as in the case of the previous specimen :—

•
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Mastodon, one of Elephant, a large species of Rhinoceros,

Hipj)opotanins, Sus, Eqnus, several species of Antelope, Bos,

two species of Crocodile, one of which is of the Gavial type;

several forms of freshwater Tortoises, with fish vertebrae two
and a half to three inches in diameter. These wiU be noticed

in detail, in the work upon which Captain Cautley and myself
are engaged, on the fossil fauna of the Sewalik hills. The
principal point of interest about them requiring mention on
this occasion is, that the mass of the Perim fossils belong to

the same genera and species which are found in the Sewalik
hills, and in the ossiferous beds of the Irrawaddi in Ava.
We have thus conclusive proof that, in the later tertiary

period, as at present, one and the same vertebrate fauna
ranged from the banks of the Irrawaddi, on the eastern side

of the Bay of Bengal, 1,700 miles up along the foot of the

Himalayahs to the Indus, where it escapes from these momi-
tains, and thence across the continent to the western side of

India. We are now getting the first glimpse of the evidence,

regarding the range and distribution of the species. Some,
as at present, were common over the whole extent of country,

while others appear to have been limited to, or had their

force of development in, a particular tract. The prevailing

species of Mastodon fi-om Perim is identical with one of

the forms described by Mr. Clift, under the name of M.
latidens, in his excellent memoir in the Geo!. Transact.,

2nd. ser. vol. ii. p. 371, this nominal species appearing to in-

clude two very distinct forms. One of these (Mr. Cliffs, PL
XXXVn. figs. 1-4) seems to have been common on the western

side of India and in Ava, while it is but rarely found in the

Sewalik hills. The Perim Siis is identical with a Sewalik

species [Sus Hysudricus, Falc. and Caut.) ; and a like agree-

ment has been noticed as holding with one species of Giraffe.

The Dinotherium and Bramatherium have not yet been
observed amidst the fossils of the Sewalik hills, while the

gigantic Tortoise {Colossochelys Atlas) ranged from the Se-

walik hills to the Irrawaddi.^ The Hexaprotodon form of

-Hippopotamus occurs in Perim Island, Ava, the valley of the

Nerbudda River, and the Sewalik hills.

I have had occasion, in more than one instance, in joint

communications with Captain Cautley to the Geological

Society, to refer to the singular richness of the ancient fauna
of India, in mammiferous forms. As a general expression of

the leading features, it may be stated that it appears to have
been composed of representative forms of all ages, from the

oldest of the tertiary period down to the modern, and of all

' There are fragments of this great Chelonian among the fossils brought by
Mr. Crawfurd from Ava.
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tlie geograpliical divisions of the old continent grouped to-

gether into one comprehensive fauna in the countries along
the valley of the Ganges. The Dinotherium of the miocene
period of Europe was, till now, a notable exception ; but the
fossil described in the preceding pages shows that ancient
India was not without a representative of this most remark-
able genus. In addition to most of the known types of

Ruminants we have now evidence that the same country had,
in the Sivatherium and Bramatherium, at least two colossal

forms of this order.

In regard to the precise determination of the age of the
ossiferous deposits of India, the problem still remains to be
solved. The western coast of the peninsula will, in all pro-

bability, furnish the most certain and numerous data for its

solution ; as we may expect there to find deposits and organic
contents corresponding to the numerous alternations of up-
heavement and submergence which the land on that side of

the continent has undergone. Fossil remains of Elephant,
Hippopotamus, Equus, &c., were discovered by Dr. Spils-

bury,^ in the valley of the Nerbudda, near Jubbulpoor, in a
bed of limestone capped by a thick mass of basalt, and traces

of mammiferous remains have been found in other parts of

the basaltic district of central India. Extensive lacustrine

deposits disrupted and altered by the same igneous rock have
been met with over a wide extent of the Deccan, containing

the same species of Paludina, Physa, Liinnea, Unio, and
Cypris.^

Eeasoning from these facts, Dr. Malcolmson was led to the

inference ' that the part of the Vindhya range near Mandoo
was elevated during the same comparatively recent epoch as

the Sichel hills, between the Godavery and Tapti, the Ga-
wulgurh range, and the Satpoora mountains, south ofthe Ner-
budda.' He adds also the following startling generalization:
' Over all these tracts, then, I am justified in believing that

at one time extensive lakes and marshy plains existed, full

of the ordinary forms of lacustrine life. The precipitous

and thirsty moiuitain ranges which intersect India, and which
now rise bare and burnt up in inaccessible cliffs, which for

months of every year hardly afford water for the birds of the

air, must then have exhibited vast plains, full of freshwater
lakes and marshes, on the muddy shores of which multitudes

of gavials, crocodiles, and tortoises must have preyed ; and
amidst the rank luxuriance of the bordering vegetation the

Mastodons, Hippopotami, Bisons, and Sivatheria, must have

' Jour. Asiat. Soc. of Bengal, vol. ii. 1
^ Malcolmson, Geol. Trans., series 2,

p. 583. 1 vol. V. p. 570.

D D 2
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ranged, whose bones are now found so abundantly scattered

over India.' * Unfortunately, this excellent observer's re-

searches on the Gulf of Cambay have never been published ;

but in a note appended to the paper quoted above he men-
tions the occurrence of trap pebbles in the tertiary sandstones

of Perim Island and Kattiwar (see antea, p. 394), and in the

cornelian conglomerates of Rajpeepla and Broach, which are

said to be remarkably altered by the intrusion of igneous rocks

of a late date.

Supplementary Observations.-—Since the preceding remarks

were in type I have had occasion to examine some other

Perim Island fossils presented to the British Museiim by Miss

Pepper, one of which has furnished additional and most un-

equivocal evidence of a huge Indian species of Duiotherium.

The specimen is a superb fragment of the left half of the lower

jaw, containing nearly the whole of the adult series of five

molars in situ.^ The contour of the body of the jaw is shown
in the most perfect state of preservation, the fossil havmg
fortunately been mineralized by means of a very hard siliceo-

ferruginous infiltration. But it has evidently been long

rolled about on the sea-beach as a boulder, so that the crowns

of the whole series of molars have been hammered off neai'ly

level with the alveolar margin of the jaw ; the surface of the

fossil is jet black, and almost aU of the matrix has been

cleared away, probably by the long-continued action of the

sea, which has given it a semi-vitreous polish. That it had
latterly been in the sea is distinctly proved by adherent

patches of recent marine shells identical with those found on
others of the Perim fossils ; and the testaceous remains being

white, pearly, and fresh-looking, are seen in marked relief

upon the black surface of the fossil. The symphysis of the

jaw is broken off about 2^ inches in front of the anterior

premolar, and the bone is truncated behind exactly opposite

the point where the coronoid margin of the ramus begins to

rise up, the fractiu^e passing through the middle of the last

molar, the anterior ridge of which is visible in situ in the jaw.

The dimensions given below will indicate most distinctly

the characters by which this fossil differs from the jaw of the

D. giganteum of Kaup. In relative length, the two agree

very closely, the four anterior molars measuring but half an
inch more in the Indian than in the European species. But
the other proportions are very different. The depth of the

jaw measured to the alveolar margin of the second premolar,

where the deflexion of the symphysis begins ahke in both, is

' Malcolmson, Journal Bombay Geo-
graphical Society, vol. for 1841-18-i4,

p. 371.

^ See Plate xxxiii. fig. 5, copied

from Fauna Antiq. Siy., Plate xxx^'.

figs. 6 and 6 a.—[Ed.]
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9*2 inclies in tlie former, while it is but 6*9 in tlie latter, and
at the back of the third tooth or first true molar, 8*7 inches

to 6*2 inches. The Perim fossil exhibits a like excess of

dimensions in relative thickness, the jaw measuring 5*1

inches in diameter under the second premolar, and 6*4 inches

at the middle of the penultimate molar, while in the European
species the corresponding dimensions are respectively 4 and
5 inches. In consequence of this great depth and thickness,

the jaw of the Indian fossil approaches very closely the
massive and turgid form seen in the typical Mastodons, such
as the M. giganteus ; while that of the European Dinotherium
is comparatively much thinner and more compressed. The
inner side of tlae jaw in the latter is very flat, differing in

this respect widely from the Mastodons generally ; in the
Perim fossil this flatness is much less, not exceeding that of

the Mastodon giganteus, and, behind, the body of the jaw
bulges out on either side, so as to yield nearly a circular

outline in section, and exactly to represent the form in the
American Mastodon. This resemblance is so great, that in

the absence of the crowns of the teeth, and from its huge
proportions, the fossil, when presented to the Museum and
up to this time, has always been regarded as the jaw of a
Mastodon. The relationship indicated by the shape of the
jaw is further borne out by the form and structiu-e of the
penultimate lower tooth, as described in the preceding part

of this paper. The enamel, which is thinner in the D. gigan-

teum, is as thick in the Indian species as in the lower
penultimate of the American Mastodon ; the outline of the
ivory ridge beneath the enamel is the same in both; the

crown ridges have the same transverse, continuovis, crenu-

lated, and trenchant form ; and what is most important and
significant of all, the hind talon, in respect of form, amount
of development, and the characteristic erenulation of its

edge, is so precisely similar, that this part in the one exactly

represents the corresponding part of the same tooth in the
other. The same direction of afiinity is further indicated

by the nearly horizontal line of protrusion and horizontal

plane of wear in the teeth, by the form of the ramus, coronoid

process, and angle of the jaw, and by the absence of antero-

posterior curvature in the outline of its lower surface, in all

of which particulars the American Mastodon deviates widely
from its congeners, and from the Elephantine t3rpe generally,

and approximates towards the Dinotherium. This tendency
is also shown in the very reduced formula of the teeth-ridges,

in the deflexion of the symphysis, its thick blufi" termination,

and in the inferior tusks. I shall soon have occasion in

another place to follow this subject at greater length, and in
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the meantime must content myself with the simple state-

ment, that the North American Mastodon and the Indian
Dinotherium are the nearest connecting forms of the two
genera yet known, and that their relationship is far from
being remote, perhajDS even nearer than that of the American
Mastodon to the Indian Elephant or the Mammoth. ^

The deflection of the symphysis commences immediately
behind the second molar, as in the Din. giganteum, and it is

evidently produced into a great bluif mass, bent downwards
as in that species. The section at this point does not include

any part of an inferior tusk, or of an alveolus for it ; but
Dr. Kaup^ teUs me that the large tusks of the Eppelsheim
species, with their alveoli, always terminate considerably in

front of the anterior premolar. There is no reason, there-

fore, to conclude that the Indian had not tusks resembling
those of the European species ; and although there is no
direct evidence to the point, everything in the construction

of the symphysis goes to support the presiimption that there

were tusks. The posterior mentary foramen is of large size,

and situated at the outside under the anterior premolar,

exactly as in the Eppelsheim fossil, but at a greater distance

from the alveolar border of the jaw. It is much larger than
the foramen seen in the cast of the Eppelsheim lower jaw

;

but no faith can be. put in the dimensions of a foramen
measured on a cast.

In regard to the teeth, nothing is seen of their crowns,
which have been broken oS close to the alveolar margin

;

but the bony partitions between five teeth are distinctly

visible, showing the usual complement in Dinotherium, and
proving that the fossil was derived from an adult animal.

These five teeth consist of two premolars and three true

molars. They diminish in width from the backmost forwards,

as in the European species. The anterior premolar has two
lobes, the front one being compressed and sharpened off

forwards into a cuneiform edge, the rear lobe being shorter

and broader. This tooth is upwards of half an inch longer
than that belonging to the jaw of the great specimen figured

by Kaup. The second premolar is nearly square in outline,

but wider behind. It aj)pears to have had two ridges, and
four fangs. The third tooth or first true molar presents a
length of 4 inches by 2 -8 of extreme breadth ; while that of

• See antca, p. 85.

—

[Ed.]
* I have had the advantage, while

engaged on the examination of this

fossil, to benefit during his present resi-

dence in London, by the intimate

knowledge of the structure of the

Dinotherium, possessed by this distin-

guished palaeontologist, the founder of
the genus. Dr. Kaup was at once
convinced of the generic relations of
both the fossils, but he is in nowise
responsible for any of the opinions here
advanced regarding the distinctness of
the species, or its affinities.
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the Eppelsheim cast measures 3*6 by 2-6. We have in this

excess of length conclusive proof that the Indian, like the

European species, possessed the remarkable character of

having the first true molar three-ridged, and more complex
in its form than the two backmost grinders. The crown is

so utterly mutilated as to afford no evidence regarding the

form of these ridges. The second or penultimate true molar
is nearly square in its plan outline, but more than half an
inch longer and wider than in the Em-opean species. The
tooth specimen described in the body of this paper was in-

ferred to be the penultimate inferior, and it was probably

derived from a female or small-sized individual. The remains

in the jaw appear to indicate that this tooth was two-ridged,

with a talon as in the European species. Of the third and
last molar only the anterior half remains, and we have no
direct proof how many ridges it bore ; but the number was
most probably two, with a talon, as in the European species.

The portion which remains presents two distinct and slightly

divaricating fangs, indicating, among many others which
could be added, another character of resemblance to the North
American Mastodon.
The following are the dimensions of the fossil compared

with those of a cast of thejaw ofthe great head specimen, sup-

posed to have been a male, figured and described by Kaup :

—

r

Length of the fragment .....
Ditto of the four anterior teeth ....
Ditto of the first premolar .....
Width of ditto behind
Length of 2nd ditto ......
Width of ditto behind
Length of 3rd or first true molar tooth .

Width of ditto behind
Length of 4th tooth (2nd true molar) .

Width of ditto

Depth of jaw to alveolar margin at the 2nd
premolar .......

Ditto at 3rd tooth (1st true molar)

Width ofjaw at 2nd premolar . . . .

Ditto at the middle of 4th tooth (or penultimate

true molar) .......
Distance between the upper margin mentary

foramen and alveolus of 1st premolar
Ditto from inferior margin to ditto

Mastodon
gigan-
teus.'
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Tlie DixLotherium of Eppelsheim is knowii to range througli

a very wide difference of size, dependent on sexual or indi-

vidual peculiarities, and several nominal species, chiefly

founded upon this character, have been described by authors.

But Dr. Kaup mforms me that he now admits but two species,

D. giganteum and D. Koenigii, as he regards all the rest, such
as D. Cuvieri, D. Bavaricum, D. proavum, &c., to be merely
dwarfed varieties, or females of Z>. giganteum. M. de Blain-
ville has arrived at nearly the same conclusion in his ' Osteo-
graphie.' It would be unsafe, therefore, to found any opinion
regarding the Indian fossil merely on a difference of size.

But, in addition to the larger dimensions, the very remark-
able peculiarities in the form of the jaw, indicated by its

great depth in front, the excessive width, massive form, and
circular outline in section behind, togetherwith the absence of
the flattening of the inner side, which is so marked in every
specimen of D. giganteum, taken in conjunction with the very
significant difierence in the thickness of the enamel, appear
to furnish the strongest evidence that the Indian fossil

belongs to a distinct species. It is to be kept in mind, also,

that all these differential characters tend, in a remarkable
manner, in the direction of greater afiinity with the Mastodon
giganteus. In corroboration of this view, it deserves to be
stated that of the numerous fossil Proboscidea discovered in

India we • have found that all the forms are specifically

distinct from those which occur in Em-ope. I have now no
hesitation in regarding both the Perim fossils to belong to

a distinct species of Dinotheritun, larger than the D. gigan-
teum., and more closely allied to the Mastodons, which, as

proposed in the preceding pages, may be called D. IncUcum.^

Note.—In the 'Athenseum,' No. 923, p, 662, there is an
abstract of a paper by Mr. A. Bettington, read to the Royal
Asiatic Society, on June 21 of this year, giving an account
of a finely-preserved cranium of a huge Ruminant, found by
that gentleman in Perim Island ; I have repeatedly seen the
specimen, which was exhibited at the anniversary meeting of
the Geological Society on February 1 7 last ; but as unpub-
lished material, which I had no authority to quote, I have not
felt at liberty to refer to it in the descrijjtions given in this

paper, Mr. Bettington institutes a comparison ofhis fossilwith

' In stating this, I use the plural pro-

noun tve, intending to intimate that the

opinion is one in which my colleague

Captain Cautley also concurs.
* In 1867 remains of Dinotherkim

were discorered in the vaUey of the
Indus, below Attoek, by Lieut. Garnett,
and identified by Dr. Falconer. See
postea, p. 414.

—

[Ed.]
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the Sivatherium and Giraffe, and considers it, so far as the ab-

stract above quoted indicates, to be distinct from both. The
circumstance that this cranium and the fossils here described

are from the same locality creates a strong presumption that
they may belong to the same genus or even to the same
species ; but I am iinable to say in how far the teeth agree,

as I have not had an opportunity for making the necessary
comparison. Mr. Bettington, as quoted in the abstract,

appears to consider that, in addition to horn buttresses behind
the orbits, there was a pair of recurved rear horns in his

fossil, at the side of the occiput, placed as in the buffalo.

This inference, if well founded, would be against the affinities

here attributed to Captain Fulljames's fossil, should it prove
to belong to the same species. Among the remains jnen-

tioned as having been found associated with this cranium by
Mr. Bettington are species of Mastodon, Rhinoceros, besides

several forms of Ruminants, Crocodiles, &c.

APPENDIX TO MEMOIR ON PERIM ISLAND FOSSILS.

I.

—

Description of a fragment of Fossil Bone from Perim Island,

Gulf of Cambat, in the collection of Mr. Henry Duck-
worth, Liverpool (Labels 12 and 47). From Dr. F.'s Note-
Book.

This specimen consists of a mntilated portion of the right ramus of the

lower jaw, comprising the fang portions of one or more molar teeth
;

together with about two inches in length of the entire and sharp edge
of the diasteme. The internal alveolar wall is broken off, and polished

by rolling ; the crowns of the teeth are also entirely wanting. The
specimen is trimcated in front through the diasteme ; and behind, in a
line with what is inferred to be the second molar, the surface of the

bone has acquired a vitreous polish, and is covered here and there with
white undetermined incrustations. The fragment is chiefly remarkable
for the compressed character of the ramus, and for the great concave
curve of the lower margin in front, which is deflected downwards in a

bold curve intermediate between that of Dinotherium Indicum and
M. {Trilophodoii) angustidens. The compression of the ramus is too

great for an adult jaw of Dinothermm, and the downward deflection

greater than is met with in any species of Mastodon. The anterior end
of the fragment is curved slightly inwards, to meet the corresponding

opposite side; but no portion of the symphysis remains. Regarded from
the anterior end, the section shows a deep compressed elliptical hole,

considerably in advance of the mentary foramen, and which therefore

cannot be regarded as the dentary canal, but rather the alveolus of a
very large and solitary recurved incisor, as in Dinotherium giganteum,

or deflected, as in Mastodon angustidens. The mentary foramen is

situated posteriorly to the anterior fangs, and at about two-thirds of the
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vertical height of the oiiter surface of the jaw. Part of the outer layers

of the bone has recently been denuded from the external surface ; the

mentary foramen is of inconsiderable size. The specimen consists of

two fragments, the larger of which bears the label No. 12, to which a

smaller fragment (No. 47) was fortunately added, yielding the first

indication of the downward deflection of the symphysial portion. The
mentary foramen is of no great size ; the diastemal edge is raised, and

very sharp, and follows an outward direction, where the anterior part of

the ramus commences to be bent inwards.

Unfortunately aU evidence derivable from the crowns of the teeth

as regards the degree of composition and complexity is entirely wanting.

The principal dimensions are as foUow :

—

Inches

1. Extreme length of the fragment taken at the inferior margin (as

a chord to the arc)......... 7"75

2. Versed sine of the concave arc of the lower jaw, when rested upon

the ends of the fragment........
3. Vertical height of ditto, at anterior termination of the diasteme .

4. Vertical height of the jaw, in a line with the anterior molar

6. Greatest thickness of the jaw behind......
6. Ditto in a line with the mentary foramen .....
7. Length of the remains of the diasteme .....
8. Vertical height of the supx^osed alveohis, of the incisor

0-8

5-0

61
2-8

2-2

2-2

3-2

1-5

The supposed alveolus of the incisor is filled up with conglomerate

matrix, and its definition imperfectly shown.

This is a very important specimen, and thin sections, both of the

ivory of the teeth, and of the compact bone, ought to be taken for

microscopical investigation. As an approximative opinion, I am inclined

to consider it as of a Dinotherian form, and it may be, of a yormg Dino-

thermm Indicum ; but the contour of the lower jaw in that species is so

imperfectly known that nothing more positive can be asserted in regard

to it.i

London, 31 Sackville Steeet:
March 1858.

11.—MS. Note by Dr. Falcoker.—Microscopic Examination of Mr.
Tait's supposed Vertebra of Dinotherium from Perim Island.

Vertical Section.—^Viewed with ^ inch object glass, the length of one
of the cells of Purkinje is -^^ inch and the width -^^ o . Their form
is long and ragged, and attenuated at either end, like an insect with in-

numerable legs. The measurements of another cell were -f^ in. and 45^.
The calcigerous tubes are yy' of an inch apart. Seen in transverse

' Among other specimens from Perim
Island in Mr. Duckworth's collection.

Dr. Falconer identified remains of

Mastodon, Hipp(fpotamus, Beer, Antelope,

Crocodile, and Tortoise. In another col-

lection from Perim Island, forwarded by
Dr. Buist, of Bombay, in 1860, Dr. Fal-

coner identified remains of Mastodon
Perimensis, Bhinoceros, Bramatherium,
&c.—[Ed.]
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section fheir outline is oval with a diameter of g^g-g- to -g-gVir- ^^ some
places the radiating calcigerous tubes are ciit across, and take the form
of numerous dots in the field, like the ends of ivory tubes, and under a
low power have a moniliform or beaded appearance. The diameter of
the concentric circles is about -i^^ inch, there being from five to eight

rings of cells in each circle.

I
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XXIV. N'OTE ON CERTAIN" SPECIMET^S OE
ANIMAL EEMAINS FEOM AVA.'

Pkesented bt James Calder, Esq., V.P., to the Museum
OF THE Asiatic Society.

BY HUGH FALCONER, M.D.

These specimens of Ava fossils were procured, with some
difficulty, from the neighboiu-hood of Prome, where the col-

lection by Dr. Crawfurd had been previously made. We may
hope ere long to have a richer assortment, through the
exertions of Major Burney ; but in the meantime it may be
interesting to the Society to know what individual fossils of
the number have been identified with those taken hence by
Dr. Crawfurd.

It must be premised that the following attempt at dis-

criminating the animals to which the fossil bones belonged
is submitted to the Society with great diffidence, and is con-
fessedly imperfect. Had the means of comj)arison been more
extensive, an accurate list might have been made out ; but
no recourse could be had to the skeletons of any analogues,
and the only available sources of information were Cuvier's
' Ossemens Fossiles,' and Memoirs in the Geological ' Trans-
actions,' by Buckland and Cliffc.

Further, this note does not profess to contain anything
original, or to make any addition to the list of fossils from
Ava afready discovered.

The remains are confined to quadrupeds. There are no
marine nor freshwater shells, nor any specimen of the
deposit in which the remains are found ; but it is believed to
be the same diluvial formation in which the remains of
mammalia are found in Europe and America.
The specimens consist of fragmental portions of bone;

many of them coloured with iron. The fragments are mostly
angular, and few of them bear marks of attrition.

' This note -was communicated to the ings in Science,' vol. iii. p. 167, Calcutta.
Asiatic Society, on April 20tli, 1831, Although fragmentary, it is here repro-
soon after Dr. Falconer's arrival in dueed, as it has been quoted by Kaup
India, and was published in the ' Glean- and other authorities.

—

[Ed.]
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Of the Pachydermata there are bones belonging to two
genera, the Rhinoceros and Mastodon.

ISTo. la. Is a fragment consisting of a longitudinal and
vertical section, of a molar tooth of a Mastodon, with a por-
tion of the attached jaw, and a nearly entire fang. The
characters are not suificientlj marked to determine the
species, but it seems to approach most nearly the Mastodon
latidens of Mr. Clift (Geol. Trans, vol. ii. p. 11).

No. 16. Is a portion of the middle of the femur of a
Mastodon.

No. 2 a. Is a portion of the lower jaw of the left side of

a Rhinoceros, containing a perfect tooth, which has been
accidentally divided. It has belonged to an animal now
extinct, and of larger size than the Rhinoceros unicornis of

this country. The form of the tooth is different from that
found by Mr. Crawford, but as the characters vary, from
wearing, with the age of the animal, it is no easy matter to

determine whether or not it belongs to a different species.

It resembles very closely in form the Rhinoceros eriques of the
' Ossemens Fossiles ' of Cuvier.

Nos. 3 a, h, and c are vertebrae from different parts of the
spinal column of Crocodilece. Some of the bones carried to

Europe were found to belong to the Leptorhynchus of the
Ganges, or a species very nearly allied.

Nos. 4 a, h, c, and e are osseous fragments of two large

genera of Turtle, the Emys and Trionyx. The remains of
these animals bear a large proportion to the other bones.

There are several specimens, comprising the greater part
of the collection, to which no names have been attempted to

be given. Soine of them are well marked, and the in-

dividuals to which they belonged might be hazarded with a
tolerable degree of confidence ; but when the evidence fell

short of certainty, it appeared better to present the bones
without attempting to name them than run the risk of

giving misnomers and misleading others.

A correspondence has been discovered between a specimen
from the Himalayahs and those of the Trionyx or Emys from
Ava ; there can be little doubt that when we have an op-
portunity of making a comparison of the fossil bones from
both places further coincidences will be brought to light.
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XXV. NOTES ON FOSSIL EEMAINS FOUND IN THE
VALLEY OF THE INDUS BELOW ATTOCK,
AND AT JUBBULPOOR.i

I HAVE examined the fossils from Attock presented to Dr.

Oldham by Lieutenants Garnett and Trotter. They are very

interesting. Among them I have found the following :

—

1. A species of Dinothermm, probably new. Of this there

are two undoubted molars. The first is apparently the pe-

nultimate or first premolar, upper jaw, right side. At least,

this is inferred from its form and an obscure disc of pressure

on the posterior side, and from there being no disc of pres-

sure in front. The tooth consists of a longitudinal ridge

on the outer side, the enamel edge of which is rounded o&,

but not much worn. It is convex in its antero-posterior
direction, and separated by a broad valley from two inner

mastoid points. These points are sub-pyramidal, the apex
of the anterior one being slightly pitted by wear. There are

no transverse ridges. In the first penultimate milk molar of

Kaup (Plate I.) the anterior ridge is bifid ; in this it is quite

entire. The tooth also shows very large fangs.
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with one of Kaup's casts (marked d. 9 and 14 /). The
measurements are :

—

European Indian
fossil fossil

3- 2-7Extreme length . . . .

Extreme width, of crown, first ridge 2-7 2-4

John Hunter's original specimen (Cat. Coll. Surg. Eng. No.

800), called 'the third deciduous upper molar, right side,'

has these dimensions: extreme length, 2*7
; width, 2'.

The most prominent distinctive character is the uniform
convexity of the outer surface of the first true molar.

The species would probably be too small for the Dino-

therium Peritnense.

2. Tapirws Pentapotamice (Falc). This species is also new
to the Indian fossil fauna. One specimen is a tooth which
is probably the right penultimate true molar upper jaw.

Both ridges are slightly worn, and there is a disc of pressure

in front and behind.
Inches

Length of crowii .......... 0'85

Width at base in front ........ 0'8

Do. behind 0-84

The tooth corresponds with the penultimate true molar
upper jaw, right side, of the American Tapir {Tapirus

Americanus), but it is a trifle smaller.

Length ......
"Width in front .....
Ditto behind
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to a small species of a genus undetermined. It is not
Hippohyus. I have named it provisionally Sus pusillus.

4. Merycopotam,us nanus. Tlie difference in the dimensions
of the last molar from Attock is so great from those of

Merycopotamus dissimilis that the former must have been
a distinct species (See antea, p. 138).

Merycop. Merycop.
diEsimilis of Attock

Length of last molar I'l 075
Width of do. in front 1-2 0-8

5. Amphicyon. The specimen is the tubercular tooth of

a large caruivoroi.is animal, as large as the Polar Bear and
allied to the Amp\icyon, which occurs in the European
miocene strata along with Dinotherium.

6. Antoletherium^ Among the fossils discovered by
Lieut. Garnett, near Attock, is a portion of the lower jaw of

a tapiroid animal contaming what appear to be the last

premolar and the first and second true molars. Of this

specimen I have received an excellent drawing executed by
Col. Baker, who regarded the species as allied to Tapir.

(Plate XXXIV. figs. 1 and 2.) The teeth certainly differ

g-enerically from those of Dinotherium in the massive con-

necting bridge between the two ridges, speedily running them
into one confluent disc. The bend of the first ridge is very

tapiroid. The specimen appears to me to be of an undes-

cribed genus for which the provisional name Antoletherium

[dvToXr) the east, and dr^piov) would be appropriate.

[Col. Baker's drawing was transmitted by Dr. Falconer to

Professor Owen, who replied on Nov. 19, 1856, as follows.

—

Ed.] :

' In the sketch, which I now return, B is more worn than
A, and A than C. B may therefore be m. 1, and C, p. 4, or

the last premolar, A being the second true molar, m. 2.

Prom the wearing it would seem as if A and B had had
more connecting matter between the two ridges than C has,

and that C was a more simple or decidedly two-ridged tooth.

The bend of the first ridge appears to be tapiroid, or lophio-

dontoid.'

[Among Dr. Falconer's notes there is a further memo-
randum respecting the same specimen, dated 9th Novem-
ber, 1857, which is appended. Dr. Henry Walker had
formerly been a colleague of Dr. Falconer's as Professor in

' It does not appear from Dr. Fal-
[
men, which is here described from a

coner's notes that he had seen the speci- | drawing made by Col. Baker.— [Ed.]
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Figs. 1 and 2. Show, in plan and profile, the teeth from Attock of the

Tapiroid animal described at page 416 under the designation of

Antoletherium. The figures have been copied from the pencil

drawings by Col. Baker referred to in the text, and are three-

fourths of the natural size.

Figs. 3, 4, and 5. Three different views of the fossil vertebra from

Jubbulpoor, described at page 418, one-third of the natural size.

Figs. 6 and 7. Two views, in plan and profile, of the antepenultimate

upper left molar of Mastodon {Trilophodon) Pandionis. The

specimen thus identified in Dr. Falconer's handwriting was found

in his private collection, and has been deposited in the Palse-

ontological Gallery of the British Museum. The drawing is

about two-fifths of the natural size. (See page 124.)

VOL. I,
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the Medical College of Calcutta, and had assisted him in
editing the Catalogue of Fossils in the Museum of the
Asiatic Society. He died in 1857.

—

Ed.]

' Found among Walker's papers two rough sketches—side

and plan. The one is evidently of a form closely allied to
Dinotherium. Oldham's specimens comprise two teeth,
both apparently three-ridged, considered by Walker between
Dinotherium and Diprotodon, the other regarded by him as
of Mastodon latidens, but evidently the same specimen as
Baker's drawing of the Attock tapiroid form from Lieut.
Garnett, Walker's sketch throws a new light on it. The
tooth (A), as m Baker's drawing, shows two ridges, both worn
and connected by means of a bridge. The middle molar (B)

shows three ridges, all much worn and confluent into a com-
mon disc; the third molar (C) shows only a single ridge,
slightly worn, the rest of it being apparently broken ofi".

From Baker's drawing I had formed the impression that the
last ridge of the middle molar (B) formed part of the tooth
(C) . But Walker's side-sketch draws the line of demarcation
very marked. It is very puzzling to say which is the anterior
molar and which the posterior. B is the most worn and
therefore the oldest tooth, and C is much less worn than A,
and therefore younger than it in appearance, i.e. later. The
distal (free) ridge of A appears to be more worn and to be
of wider transverse diameter than the prominent ridge (i.e.

that nearest the middle molar). Hence A is inferred to be
p.m. 4, or the last premolar ; B to be the first true molar,
m. 1, three-ridged ; and C the anterior ridge of the m. 2, or
the penultimate true molar. This is the reverse of the view
first taken by me from Baker's drawing, and from that which
was suggested to Owen by it.'

[Dr. Falconer subsequently wrote to Col. Baker in Calcutta
for further information respecting the specimen, who on
Jan. 13, 1858, repKed to the following effect.

—

Ed.]
' Your first impressions regarding the subdivision of the

fossil teeth, represented in my sketch, coincides with my own.
Tooth B, in my opinion, consists of two ridges and termi-

nates at X.

Tooth C extends from x to b". The mark at y, in Walker's
sketch, indicates his opinion that there existed on that line

a division between two teeth. I am qtiite certain that there
does not exist any external visible mark more distinct than
what is shown in my sketch.'

VOL. I. E B
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Memorandum op two remarkable Vertebra, sent by
Dr. Oldham prom Jubbulpoor—Spilsburt's Bed.

29tk August, 1862.

The larger vertebra consists of a compressed body, very

considerably compressed sidewise, and contracted in diameter

between the articular surfaces, both in the vertical and
transverse direction. The anterior articulation is elliptical

vertically in its outline, and the cup as deep as in the Gro-

codilia ; the posterior articulating surface is of a correspond-

ing reversed form, i.e. very convex, flattened laterally, the

greatest convexity being towards the middle or axis. The
inferior surface of the body at either end bears, immediately

behind the rim of the cup m front, and in front of the ball

behind, a. pair of surfaces for the articulation of a chevron bone,

i.e. each chevron has been articulated to two adjoining

vertebrte.

The spinous process, which is broken off, is flattened and
of considerable size towards the base ; it is given off from
the body backwards at an angle of about 45°. Between it

and the body there is a semicircular niche about 1*2 inch

deep. From the anterior part or base of the spinous pro-

cess two artictilar apophyses are given off nearly horizontally,

or inclined upwards at a small angle, and diverge, but the

divergence is small. The articular surfaces are on the axial

side (inside).

It would appear that the next anterior vertebra passed

its spinous process between these articular surfaces ; but no
marks of such articulation are seen in the spinous process of

the vertebra.
Dimensions.

Inches

Extreme length of body 5'4

Height in middle to hollow between spinous and articulating

apophysis .......... 4-9

Height of anterior concaye end ....... 3'4

Width of do 2-4

Length of body from rim to base of ball 4'1

Height at base of ball behind ....... 3"4

Transverse diameter of do . . . 2-3

Height of body where constricted behind . . . . . 2'8

Greatest constriction of do. . . . . . . . . 1'3

Length of articular process ........ 2'2

Do. from base of spinous process to tip of do. . . . .
4-

Length of lamina, right side . . . . . . . , I'S

Vertical diameter of spinous process 1'9

Transverse diameter of do . . . O'S

Vertebral canal small and constricted; not a trace of a

suture remaining (See Plate XXXIV. figs. 3, 4, and 5).

The other vertebra, Wo. 2, is shorter and less perfect. The
spinous process is broken off at its base, and the articular
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processes, if any, are gone. The body is shorter and less

constricted; there are the same ball and socket ends, btit

they are not so deep ; there are also the two pairs of articular
surfaces for chevron bones.

Divnensions.
Inches

Length of body 4-3

Do. between articular ends . . . . . . . , 3'1

Vertical height of body in middle 2^
Constriction of do. . , 1-55

This vertebra is more square in form than the other, and
is much shorter.

£ £ ^
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XXVI. NOTE ON AN EXTEAOEDINARY VARIETY
OF ELASTIC SANDSTONE.'

I HAVE lately had sent to me to look at, by Captain

McNaghten, of Kurnal, a specimen of rock which has sur-

prised me beyond measure. It is a slab of sandstone 14

inches long by 5| wide, and two inches thick, and looks like

a long brick. It exactly in appearance resembles the building

sandstone used at Agra. It is flexible and elastic in every

direction ! If you place it flat on a table, and press the

hand on one end and raise the other, you can bend it to a

certain extent, and see the undulations moving along to

the fixed end. If you seize it by both ends, one in each

hand, and make an action as if jou intended breaking it,

you can see and feel it hard like a piece of whalebone, but

of course in an infinitely smaller degree, and the undulations

are observed propagated from end to end. If you tap it on

the side with the finger as you would a miissak of water, it

yields pretty much in the same fashion, propagates an un-

dulation, and instantly recovers its form. If you press it at

the sides it gets narrower, and if you pull at the ends it

elongates ! but it always recovers its original form. Is there

any account on record of so extraordinary a sandstone ?

Should there not, I may send you some notes about it. It

is not known where the specimen came from.

H. E.

' This note was communieated to the

Secretary of the Asiatic Society of

Bengal in April 1837, and was published

in the 'Journal' of the Society, vol. vi.

p. 240.—[En.]
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XXVII. A DESCRIPTION OF THE PLATES IN
THE FAUNA ANTIQUA SIVALENSIS.

(Compiled by the Editoe, from Notes and Memoranda by H. Ealconee, M.D.)

[This description has been mainly compiled from the following

sources :— 1. Memoranda in Dr. Falconer's note-books and papers
;

2. References to certain of the figures in his published memoirs on
Elephant, Mastodon, &c. ; 3. Eeferences to other figures in his

correspondence with scientific friends ; and 4. Labels in his handwriting

on the specimens figured which are now in the British Museum.
Although the figures are drawn to scale, the actual measiirements have,

as far as practicable, been introduced into the description of each

figure. It has been thought that by their means, the value of the

descriptions would be increased to those who have not an opportu-

nity of consulting the Plates, and that even to those who possess

the Plates the comparison of specimens would be facilitated. The
measiu:ements are given in English inches, and in tenths of an inch.

The letters B.M. indicate that the specimen referred to is in the

British Museum.

—

Ed.]

Plates I., II., and III. are intended to represent, by careftil copies of

nature, the modifications in structure and form exhibited by the molar

teeth of the Prohoscidea. They show in vertical sections a series of

gradations, commencing -with Dinothermn and Mastodon Ohioticus at one

extremity, and running through the other species to Elephas jn-imigenms,

in which the greatest deviation from the ordinary form of a grinding

tooth is met with.

Plate I.

Fig. 1.

—

Elephas primigenius, or the true Mammoth : longitudinal

and vertical section of last upper molar, left side, from an English

specimen found near Kingsland, and formerly in the Museum of the

Geological Society. Shows the ' ridge formula ' and the form and
relative proportions of the alternate layers of ivory. The section

closely resembles that of the corresponding tooth of the Indian

Elephant, but the ivory segnaents are even thinner, more vertical, and
more approximated. The disposition of the plates presents the ex-

treme degree of ' pectination ' seen in the molars of any known
species of elephant.—B.M. (Eeproduced in Plate V. fig. 3.)

Length, 11 in. No. of plates, 21. Depth of enamel at tenth plate, 6-2 in.

Length of space to 10 plates, 4J in.

Fig. 2 a.—Elephas Indicus. Vertical section of an upper penulti-

mate molar of the existing Indian Elephant. It is composed of

seventeen ridges, with a reduced talon' splent behind, the anterior
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talon being confluent with the first ridge. The anterior eight plates are

inclined forwards, and by the process of wear they are groimd down, so

that the front part of the tooth is truncated obliquely before the

posterior lamellae have come into use. The plates are very thin and

vertical, and the enamel is thin. The gradual attenuation of the plates,

successively exhibited from E. insignis to E. Hysudricus, is here carried

to excess, eighteen being comprised within the space occupied by about

nine in the equivalent tooth of the African species. The pectinated

arrangement conti-asts strangely with the chevron-formed ridges of

E. insignis and the cuneiform plates of E. planifrons. The mass of

ivory at the base of the tooth is much thinner than in the coitcs-

ponding molar oi E. Hysudricus. (Reproduced in Plate V. fig. 2.)

Length of crown, 8-2 in. Space occupied by 10 plates, 4| in. Height at tenth

plate, 6 in.

Fig. 2 h.—Eleplias Indicus. Vertical section of unnsiially large spe-

cimen of last lower molar of an Indian Elephant from Assam, in India

House collection. The entire length of the crown is about fifteen

inches, and it includes as many as twenty-seven ridges, of which the

anterior thirteen are more or less abraded. The first five or six ridges

incline a little forwards, while the posterior ridges incline so much in an

opposite direction, that the hindermost are nearly horizontal, producing

the flabelliform character that so readily distinguishes in most instances

the last from the penultimate lower molar. The same disposition and

proportions of the dental siibstances are observed as in the upper grinder.

Fig. 3 a.—Eleplias Hysudricus, from the Sewalik hills. Vertical

section of penultimate upper molar, left side. The tooth is in the

middle stage of wear, eleven of the thirteen plates of which it is

composed having been in use, and the two anterior ridges being worn
out. The same vertical disposition of ivory, enamel, and cement is

presented as in the African Elephant, but the plates are thinner and

more vertical ; the layer of enamel is proportionally thicker ; and the

interspaces occupied by the cement are wider in general than the ivory

plates.—B.M. (Eeproduced in Plate V. fig. 1.)

Length, 7'7 in. Length of 10 plates, 5"75 in.

Fig. 3 h.—Eleplias Hysudricus. Vertical section of portion of last

molar of lower jaw, comprising about fifteen plates. The same general

character, in the disposition and relative proportion of the ivory,

enamel, and cement are exhibited as in the upper molar, bearing in

mind that the latter is a younger and consequently smaller tooth. The
layer of enamel, however, is thinner than in the upper molar. The
ivory segments curve back near their base, and the apices of the pos-

terior plates lean towards the front of the tooth, a disposition still more
marked in the existing Indian Elephant. The dark shade below the

ivory indicates a core of sandstone, occiTpying the place of the unossified

part of the pulp nucleus, and of the imdeveloped fangs.—B.M.

Plate II.

Fig. 4 a.—Elephas Africanus. Vertical section of a penultimate

grinder, upper jaw, of the existing African Elephant, in the possession of

Mr. C. Stokes. It is composed of nine principal divisions and a subordi-

nate talon ridge, the four anterior of Avhich are partly worn, the rest being

entire. The ivory segments consist of long narrow wedge-shaped plates,
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the height of which is many times greater than the width of their base.

The interspaces are deep and filled up with copious cement. The enamel
and common basal mass of ivory are much less than in either E. insignis

or E. planifrons, the latter being only sufficient to establish a common
connection between the bases of the segments, and a foundation for the

offset of the fangs, which are numerous. (Reproduced in PI. IV. fig. 3.)

Length, 87 in.

Fig. 4 h.—Elephas Africanus. Vertical section of penultimate molar
of lower jaw, belonging to Mr. C. Stokes. It is composed of nine
cuneiform plates. This tooth had been a long time in use, all the
plates, except the last being affected by wear. The anterior part of the

crown has been ground down to nearly one-third of its original height,

so that the enamel divisions between the two anterior ivory plates have
disappeared, and the latter are confluent into a common mass. The
section exhibits the same kind of Avedge-shaped ivory plates, a similar

amount of cement in the interspaces, and an analogous thickness of

enamel as in E. planifrons, fig. 5 b.

Length, 7'2 in.

Fig. 5 a,—Elephas planifrons, fi-om the Sewalik hills. Vertical section

of penultimate upper molar, with nine ridges, the three anterior of

which alone have been in use, the two first being worn down to a
single disc of ivory. The ridges are seen to be much more elongated
vertically than in E. insignis (fig. 6 a), but to be considerably less so

than in the African Elephant. From the latter it also differs in the
enormous quantity of cement, filling up the valleys and enveloping the

ridges, and in the much greater thickness of the folded plates of enamel.
The enamel is reflected over the ridges of ivory, and down into the

hollows zig-zag wise, exactly as in E. insignis.—B.M. (Eeproduced in

Plate IV. fig. 2.)

Length, 8' 7 in.

Fig. 5 h.—Elephas planifrons. Vertical section of portion of last

molar of lower jaw, with nine ridges, and presenting the same general

characters as fig. 5 a. The lower tooth, however, had been longer in use,

and all the ridges are more or less worn, except the two last.—B.M.
Fig. 6 a.—Elephas insignis, from the Sewalik hills. Vertical section

of last upper molar. The four anterior ridges are affected by wear

;

the six posterior ridges are entire, the fangs are fully developed, and
their mode of implantation in the jaw is distinctly shown. The white

mass in the centre represents the body of ivory, which is projected
' upwards in ten angular lobes, terminating in a sharp edge. The height

of these lobes does not much exceed the width of their base, and closely

applied over them is a thick layer of enamel reflected up and down in

a continuous zig-zag plate. The interspaces of the five posterior ridges

of enamel are completely filled up by a mass of cement much exceeding
the enamel in thickness {vide Plate VI. fig. 7). This is the best illustra-

tion of the intermediate type of a proboscidean molar tooth, from which
those of the other species diverge in opposite directions. It belongs to

the Mastodon Elephanto'ides of Clift. The dark granulated shade,

below the portion of the ivory nucleus sustaining the five posterior

ridges indicates the hollow of their common fang, which in the fossil is

occupied by a core of sandstone—B.M. (Reproduced in PI. IV. fig. 1.)

Length of tooth, 10-3 in.
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Fig. 6 h.—Elephas insignis. Vertical section of anterior portion of

adult tooth of lower jaw. The two front ridges only have been touched
by wear. The ivory, enamel, and cement present the same characters

as in the upper molar, but the common curve of the croAvn is slightly

concave instead of convex. The posterior part of the basal portion of the

pulp nucleus has not completed the stage of calcification, its place being
occupied by a nest of calcareous crystals. The figure also shows two
ridges of the preceding molar, with their common fang implanted in

the lower jaw.—B.M.

Plate III.

Fig. 7 a.—Elephas Ganesa, a fossil Indian species. Vertical section

of last upper molar. The crown consists of ten principal ridges, with a
subordinate talon ridge in front and behind. The anterior seven ridges
have their summits worn. A small portion is broken off at the anterior
end. Tlie disposition and relative proportions of the ivory, enamel,
and cement bear the closest resemblance to those of the corresponding
tooth of E. insignis, and the number of ridges agrees. In fact, there are
no good cliaracters by whicli the teeth of these two species can be
satistactorily distinguished, although the crania are so remarkably
different.—B.M. (Reproduced in Plate VI. fig. 1.)

Length of tootb, 9-25 in.

Fig. 7 h.—Elephas Ganesa. Vertical section of posterior molar of
lower jaw. A small portion of the anterior end of the crown has been
broken off, but the presence of the anterior fang proves that the section
includes the Avhole length of the tooth, except the first rido-e, the
posterior end being entire. It appears to have consisted of eight priu-
cijml ridges, with a talon ridge behind, and a subordinate ridge in front.

Five of the ridges have been in use, the anterior two being worn down
close to the common base of ivory ; the three last ridges are entire. It
bears a close resemblance to the corresponding inferior tooth of E.
insignis in the form of the ridges, thickiiess of enamel, and proportion
of cement.—B.M.

Y\g. S.~ Mastodon latidens (Clift). Vertical section of two last
molars of upper jaw. The specimen of which the section was made
was formerly in the collection of the Geological Society, and is figured in
Cliffs memoir (Plate XXXVII. fig. 1). The last tooth shows five prin-
cipal ridges with a posterior talon ridge and a subordinate ridge in front.
The ridges are transverse and divided by a longitudinal cleft into two
pairs of principal points without intermediate mammilla; in the hollows.
The enamel is very thick and the cement is reduced to a thin layer,
only observable in the bottom of the hollows. The ivory lobes resemble
those of £^. Ganesa, but are less elevated, with a broader base. The
anterior tooth had been a long time in use, and the ridges are nearly all
worn out ; they were four in number. Mastodon latidens is the form
most nearly allied to E. Cliftii, and, through that species, to the true
Elephants.—B.M. (Reproduced in Plate VI. fig. 2.)

Length of last tooth, 6-5 in.

Fig. 9.

—

Mastodon Ohioticus. Vertical section of last upper molar.
It consists of four principal ridges and a small talon lobe. The rido-es
are transverse, terminating in a trenchant edge ; the ivory seo-ments are
in regular angular lobes ; the layer of enamel is of uniform ''thickness
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and the hollows between the ridges are very wide and open, being
almost rounded at the bottom. There is only an exceedingly thin crust

of cement, continued over the fangs in greater thickness. The common
plane of the grinding ridges of the crown is nearly horizontal. M.
Ohioticus constitutes the terminal link in the chain, and through
Dinotherium establishes a passage into the ordinary Pachydermata.

—

B.M. (Reproduced in Plate VII. fig. 2.)

Fig. 10 a.—Mastodon Sivalensis, from the Sewalik hiUs. Vertical
section of last upper molar. The ridges are more complex in their

composition than in M. laticlens. The croAvn is bisected by a longitudinal

fm-row, each division of the ridge being composed of a pair of contiguous
conical mammillae placed more or less alternately. The hollows are in

consequence interrupted. There are five principal ridges, with a subor-
dinate ridge in front, and a talon ridge behind. Eight divisions of the
ivory may be counted in the figure, the smaller segments arising from
the dii-ection in which the section has been made through the alternate

mammillse. The ridges are approximated, and the enamel bears a
large proportion to the conical lobe of ivory which it invests. The
cement is entirely wanting, except in the bottom of the clefts.—B.M.
(Reproduced in Plate VII. fig. 1.)

Length of tooth, 7 in.

Fig. 10 h.—Mastodon Sivalensis. Vertical section of greater part

of last lower molar. The tooth differs from the corresponding upper
molar only in being complicated with an additional ridge.—B.M.

Fig. li,

—

Dinotherium Indicum (Falc), from Perim Island. Ver-
tical section of posterior ridge and talon of the penultimate lower
molar, left side. The internal structure exhibits the same agreement
with that of the European Dinotherirun, as is indicated by the external

form. The only perceptible difference is, that the angle formed by the
ridge of the ivory is more acute, and the enamel thicker in the Indian
species. The centre is occupied by a rhomboidal core of arenaceous
matrix marking the form of the unossified pulp nucleus. This tooth

is described and figured in Dr. Falconer's Memoir on Perim Island

Fossils {Vide page 396, and Plate VI. fig. 3.)

Fig. 12.

—

Dinothei'ium gigajiteum (Kaup), from Eppelsheim. Ver-
tical section of entire penultimate lower molar, consisting of two
transverse crenulated ridges, and a talon ridge, while in the equi-
valent molar of Mastodon Ohioticus there are three principal ridges.

Corresponding to the smaller number of divisions the ridges are more
widely separated, less elevated, and broader at their base, while the
interspaces are also wider and more open than in the North American
Mastodon. The layer of enamel is of similar thickness, and there is

no api^reciable crust of cement. The correspondence is followed out
in the form of the subordinate heel ridge. J). Indicum, however, is

the species most nearly allied to M. Ohioticus.—B.M. (Reproduced in

Plate VII. fig. 3.)

Plate IV.

Elephas Hysudricus. (Falc. and Cant.), from the Sewalik hills. Front
view of skull, one-fifth nat. size. This fine specimen was purchased
from Conductor Dawe.—B.M.

Length of the cranium from the protuberances of the occipital to the broken tip

of left incisive, 45' in. Length from broken occipital condyles to anterior border of
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alveolus, 28- in. Vprtical height of head, from broken condyles to the pyramidal

bulge of sinciput, 26' in. Vertical height from surface of occipital to the tip of the

nasals, 2775 in. Extreme width of the head restored on left side, 38-5 iu. Width
at narrowest part of forehead between zygomatic fossae, lO'Sin. Width of naso-maxil-

lary fissure, 18-5 in. Depth from tip of nasals to anterior margin of naso-maxiUary

fissure, 3-5 in. Depth of rami of naso-maxiUary fissure, 4- in. Width between middle

of the orbits, mesial, 26- in. Greatest width of zj'gomatie fossa, 12- in. Depth from

hollow of frontal to condyles, 20- in. Depth from posterior border alveolus to margin

of naso-maxillary fissure, 21-5 in. Length of alveolus of last grinder, 10-5 in. Depth

of hollow of frontal below mesial plane, 4-5 in. Extreme width of alveolus, 4-75 in.

Width of incisive sheath in front of the alveolus, 18-6 in. Transverse diameter of the

left tusk, 7-5 in. Antero-post. of the left tusk, 7 -75 in. Depth below mesial plane of the

occipital hollow, 8-6 in. Width of bottom of occipital hollow, 5-75 in. Depth of pos-

terior bulge of the cranium from the occipital bone to surface of zygomatic fossa,

15-5 in. Least width at back part of cranium behind the alveoli, 8-5 in. Depth from

posterior broken surface of condyle to the posterior border of the alveolus, 19' in.

Depth of infra-orbital foramen, 2-5 in. Transverse diameter of foramen, 1-75 in.

Length of infra-orbital canal, 6" in. Depth of the left orbit, 6-75 in. From
anterior margin auditory foramen to anterior border of the orbit, 20- in. Vertical

diameter auditory foramen, 1-5 in. Depth of the fossa between incisive sheaths at

the top of it, 6-5 in. Width across fossa, 3- in. Depth of the naso-maxillary vault,

12- iu. Depth of skull from posterior end of socket to the orbit, 22-5 in.

Plate V.

Figs. 1, 2, 3, and 4.

—

ElepJias Hi/sudricus. Four different vie^vs of

same skiUl as in Plate IV., ^ nat. size.—B.M.

Plate VI.

Figs. 1 and 2.

—

Elephas Hysiidricus. Perfect small head from the

Geol. Soc. Museum, with the second and third milk molars, and first

true molar in germ. The second milk molar on left side is much
worn. The infra-orbital hole is very large. The tusks are oval on

section, as shown in fig. 3 of another animal of same age. The palatal

bones are divergent in front. The tusks are also a little divergent,

and are very near in size those of the young Indian Elephant, but are

narrower in front and more convex. The palate is not figured.—B.M.

Extreme length from occipital crest to broken incisor, 23-3 in. Length from

occiput to tip of nasals, 13-8 in. Width of nasal opening, 7-1 in. Depth of nas. op. at

sides, 2-8 in. From lower end of nasal opening to tip of incisives, 9'.5 in. Semi-

diameter from tip of nasals to left orbit, 6-3 in. Width of brow, 12-6 in. Width
at contraction of incisive sheaths, 5'6 in. Extreme length of orbit, 3-6 in. Width
at tips of incisive sheaths, 56 in. Vertical diameter of left tusk, 1-8 in. Transverse

diameter of left tusk, 1 b in. From outer margin of orbit to occiput, 1 6-8. in. Width
of brow at temporal contraction, 6' in. Length of second milk molar, 2-1 in. Width
of second milk molar behind, 1 -6 in. Number of plates, 5. Length of third milk

molar, 4-3 in. Width in front, 2-1 in. No. of ridges 7, with a front and heel ridge.

Interval between second milk molars in front, 1 -9 in. Interval between third, 2-2 in.

From nicheof palate to commencement ofdiasteme,5'3 in. Length of diastemal ridges

to tip, 6-3 in. Interval between ridges at base, 1-4 in. Expansion at tip, 2-9 in.

Fig. 3.

—

Elephas Hi/sudricus, under surface of young skull. This

specimen agrees in age and characters with that shown in figs. 1 and 2,

except that the third milk molar has 8 principal ridges, with a front

and back heel, instead of 7 as in the other.—B.M.

Length of second milk molar, 2'2 in. Width of second milk molar, TGin. No.

of plates about .5. Length of third milk molar, 4-3 in. Width, 2- in. Interval

between second teeth, 1-2 in. Between third, 2-1 in.'

' Notes by Dr. Falconer of other sped- 1 1. A small head with second and third

mens of E. Hi/sudricus, not figured. | milk molars, of exactly the same age as
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Figs 4, 5, and 6.

—

Elej^has planifrons (Falc. and Cant.), from the

Sewalik hills. Portion of cranium with palate containing premolar,

third milk, and first or antepenultimate true molar. The left pre-

molar consists of three principal ridges and an indistinct front and
back ridge. Their direction is so oblique that they point nearly fore

and aft. This little tooth is nearly globular in form and is quite

untouched by wear. The crown is composed of a number of tubercles

irregularly huddled together, somewhat in a botryoidal manner, and
presenting no distinct indication of transverse ridges. A hollow filled

with matrix is seen on the right side, where the corresponding tooth

had dropped out. The third milk molar is very broad, all the six

ridges worn, enamel thick. The first true molar is entirely in germ.
—B.M.

Length of premolar, 1-2 in. "Width, 1-1 in. Height of crown, -8 in. Length
of third milk molar, 4' in. Width, 2'4: in. Number of ridges 6, with a heel and
front ridge. Length of first tnie molar, 5"5 in. Width, 2*7 in. Greatest height
at fourth ridge, 3' in. Number of plates 7, with front and back ridges. Interval

between third milk molars in front, 2 '3 in. Ditto at niche of palate behind,
2-8 in.'

^ ^ ^ Section of molar showing laminated

character of cement filling up the valleys. In some sections as many
Fig. 7.

—

JElephas insignis.

the small head, Plate vi. fig. 3, and
Plate vii. fig. 1, if anything younger,

as only the first ridge is touched by wear.

Shows the plates of the second milk molar
better than any other.

Length of second left milk molar,
2'6 in. ; width, l'6in. ; has 5 distinct

ridges and a heel. Length of third milk
molar, 4-1 in. ; width, 2' in. ; has 7 main
ridges with a large front ridge and large

heel, or 9 good plates. Interval between
teeth in front, 1'6 in. ; between last teeth

behind, 2'1 in.

2. Another imperfect head of young
E. Hysudricus, of same age as fig. 1 of

Plate vi. Has second and third milk
molars in use and first true molar in

germ. The second milk molar is well

worn, the third has the five first plates

worn.
Length of second milk molar, 2'3in.

;

width, 17 in. ; number of plates 5, and a

heel. Length of third milk molar, 4'6 in.

;

twidth, 2"3 in. ; number of plates 8, with
[front and heel plates in addition. Height
lof sixth plate, 2"6 in.

3. Fragment of a very large cranium
fcomparatively as regards the age of the

Iteeth. Contains the third milk molar
land first true molar. The third milk
[molar is well worn, with 7 ridges and a

I
back and front ridge ; the two front ridges

(worn. The tooth is very broad, broader

[even than the third milk molar of E.

\lplcmifro7is (Plate vi. figs. 4 and .5)

;

[the enamel is thin, and finely crimped.

{The first true molar is equally remarkable

in being broad and short and in having
few ridges. The first four ridges are

touched by wear. It is proved to be E.
Hys^idricus by the great size of the nasal

opening, and the downward direction of

the rami.

Length of third milk molar, left side,

3-8in.; width, 2-6 in. Length of first

true molar, 6- in. ; width, 2'6 in. ; number
of plates 8, with a large front ridge and
a very large heel. Interval between the

front teeth on either side, r6 in. ; be-

hind at the niche, 2'7 in. Depth of
cranium from posterior siirface of molar
to brow between the orbits, 13'8 in.

Width of brow between middle of orbits,

13'6 in. Width of naso-maxillary open-
ing, 9'4 in. Width of muzzle at sub-
orbital foramen, 10- in.

' Another valuable specimen of palate

of E. planifrons is of same age as that

in PL vi. figs. 4, 5, and 6, but is a little

further advanced and belonged to a
larger animal. The first true molar is

an inch longer and is much broader and
higher. The points of the plates are

few, being about 6 to the fifth and sixth

plates. The apices of the plates are

somewhat incurved or bent forward.

The specimen consists of the back
portion of left side of palate. The last

ridge of the third milk molar is in front.

Length of first true molar, 6'5 in.
;

greatest width, 3'4 in. ; height at fourth

ridge, 3'5 in. ; has 7 principal ridges with

front and back ridge.
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as eleven distinct strata of this substance may be counted. The
section is a portion of the tooth represented in Plate II. fig. 6 a, com-
prising the sixth and seventh ridges, and drawn to natural size.

Plate VII.

Fig. 1.

—

Elephas Hysudriais. Fragment of upper jaw containing

second and third milk molars. Age of individual about same as in

PI. VI. fig. 3.-B.M.
Figs. 2 and 2 a.—Elephas Hystidricus. Fourth tooth, or first true

molar, upper jaw, right side ; 12 plates. Vertical Section in B.M.
Figs. 3 and 3 a.—Elephas Hysudricus. Fragment of upper jaw con-

taining fifth tooth or penultimate true molar, 13 plates. Vertical

section in B.M.
Figs. 4 and 4 a.—Elephas Indicus (erroneously designated E.

Hysudricus in Plate). Last grinder of upper jaw. The anterior

plates are inclined forwards, and by the process of wear they are groiind

down, so that the firont part of the tooth is truncated obliqiiely, before

the posterior lamellaa have come into use. The plane of detrition

makes a large angle with the miworn plane of the crown, and sIojdcs

from the inside outwards. On the worn surface the digitated summits
of the anterior ridges are found groimd down into circular rings of

enamel enclosing a pit of ivory.—B.M.
Fig 5.

—

Elejyhas Hysudricus. Fragment of lower jaw, left side, with

second milk molar, vertically divided, and showing 7 or 8 jDlates.

Specimen shows also remains of alveolus of first tooth.—B.M.
Fig. G.

—

Elephas Hysudricus. Inferred to be lower jaw ? left side ?

with second milk molar. Large variety, with 9 plates.—B.M.
Length, 3-4 in. Width in front, 1-1 in. Width behind, 1-8 in.

Figs. 7 and 7 a.—Elephas Hysudricus. Fragment of lower jaw, left

side, Avith second milk molar, showing 7 or 8 plates.—B.M.
Length, 3-1 in. Width, 1-5 in.

Fig. 8.

—

Elephas Hysudricus. Lower jaw, left side, with third milk
molar.—B.M.

Length, 6-5 in. Width, 2-2 in. No. of plates, 9.

Fig. 9.

—

Elephas Hysudricus. Fragment of lower jaw, with third

milk and first true molars. The former has 9 plates ; the latter is in

germ.
Figs. 10 and 10 a.—Elephas Hysudricus. Fragment of lower jaw,

with the first true molar, presenting 12 plates.

Figs. 11 and 11 a.—Elephas Hysudricus. Fragment of lower jaw,

with penultimate ? true molar, presenting 12 plates.

Figs. 12 and 12 a.—Elephas Hysudricus. Fragment of lower jaw,

with last molar, entire, in situ. The tooth is more elongated, and
includes a greater number of divisions (17 or 18) than is usual in the

last inferior grinder of E. Hysudricus. The specimen is now cut

into sections.—B.M.

Plate VIII.

Fig. 1.

—

Elephas Hysudricus. Specimen ofcranium in Mr. W. Ewer's
collection. Shows the palate with the first and second true molars and
tusks on both sides ; the first well worn, and partly ground away in
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fi-ont; the second has the first four ridges well worn. The molars
consist of ten ridges and a large heel ridge, eleven in all. The tusks of
the opposite sides do not correspond, the left being nearly circular and
the right oval. One large sub-orbital foramen.

Depth from back molar to the front at top of incisives, 1 7-5 in. Contraction of
mnzzle at sub-orbital foramen, 13-8 in. Breadth, outer surface maxillaries, 9-1 in.
Vertical diameter, left tusk, 5-7 in. Transverse diameter, 5-1 in. Greatest diameter,
right tusk, 6-2 in. Least, 4-3 in. Interval between teeth in front, 2-2 in. Behind,
at niche of palate, 3- in. Length of anterior (tirst true) molar, 4-1 in. Width, 27 in.

Number of ridges remaining, 5 and a heel. Length of left back molar, 8- in.
Width in front, 3- in. Number of ridges, 10 and a large heel.

Figs. 2 and 2 a.—Elephas planifrons (misnamed E. Hysudricus in
plate). Very perfect specimen of lower jaw. Has three mentary fora-
mina on the right side, only two on the left ; none on either side' at the
symphysis. The beak is very deep and thick, and appears to have
terminated bluntly. The enamel is very thick. The teeth are certainly
the last of the lower jaw, with few points to the back ridges. The slope
of wear inclines very much from the outside inwards, the difference
being nearly | inch, at the third ridge of the left side. The front fang
portion has dropped out. Nine ridges remain in the left tooth

; on the
right side are the remains of ten or eleven. The teeth are very broad,
and there is considerable mesial expansion.—B.M.
Extreme length of right side, 24- in. Divergence of rami behind, 21-6 in. Height

to front of alveolus, right side, 8-3 in. Greatest thickness behind, 6'7 in. Length
of right molar, 8-8 in. Greatest width, 3-8 in. Distance between the teeth in front,
2'8 in. Divergence of teeth behind, 5-6 in.

Fig. 3.

—

Elephas Hysudricus. Lower jaw of small-sized adult. The
inside only of this specimen has been figured, and only the portion from
the last ridge backwards as a fragment. It is a very old jaw with the
last molar. The anterior part of the tooth had dropped out. The last

ten ridges remain, all of them worn. The enamel is thick, but very
much crimped, and the plates are close together. The condyle is

broad and very convex, and the long axis, instead of being transverse,
runs obliquely fore and aft. The edge connecting with coronoid
commences immediately below the condyle, instead of sloping down
with a narrow neck as in E. planifrons (See Plate XI. fig. 3).—B.M.
Extremelengthof jaw, 19-in. Height of ramus to top of condyle, 177 in. Trans-

verse diameter of condyle, 4-5 in. Antero-posterior diameter, 2-8 in. Greatest
thickness of ramus behind, 57 in. Antero-posterior extent of ascending ramus,
9-6 in. Height to alveolus, 6-2 in. Length of remaining portion of molar 9-5 in.

Width, 3-1 in.

Fig. 4 (and Plate XIII. A. fig. 7).

—

Elephas Hysudricus. Beautiful
specimen of entire lower jaw, with two molars. The number of plates
in the anterior molar is nine, with a front ridge and a small heel, inner
side. Nine plates of the next following tooth are seen in germ. From
H. F.'s collection.—B.M.
Extreme length, including beak, 16-6 in. Extreme divergence of rami behind,

14-1 in. Height to alveolus, 4-4 in. Height of condyle, 1
1
-2 in. Antero-posterior

extent of ascending ramus, 7'4in. Greatest thickness behind, 3-8 in. Length of
anterior right molar, 5-4 in. Width, 2-3 in. From inner side of symphysis to tip
of beak, 3-3 in.

Fig. 5.

—

Elephas Hysudricus. Extremely old lovrer jaw, right side,

with the last tooth nearly worn out, and showing about five remaining
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plates extremely distorted. Belonged to an individual of small size.

The figure is chiefly intended to show the distortion.—B.M.

Plate IX.

Elephas planifrons (Falc. and Caut.), from the Sewahk hills. Front

view of skull, one-third of natural size. The forehead of this species

is very flat ; the naso-maxillary opening very small, and the occipital

fissure very low.—B.M,

Plate X.

Elephas planifrons. Fotir difierent views of same cranium as figured

in Plate IX. The last true molar is seen in germ and intact on the

right side, and well worn on the other, so that the corresponding tooth

on the right side of the lower jaw had probably been wanting. It has

eleven ridges and a heel. The pterygoids are very low.—-B.M.

Extreme length of cranium from occiput to broken incisives, 25' in. Extreme
•width of occiput, 21-7 in. Height of occiput (condyles broken), 137 in. From-

middle of occipital notch to tip of nasals, 11- in. Transverse diameter of nasal

opening, 8'7 in. Vertical, 2-8 in. Interval from posterior orbital process to margin

of nasal opening (partly broken), 8'3 in. Estimated width at posterior orbital

processes, 27'8 in. Greatest contraction between the temporals, 14'7in. From
occiput to anterior margin of orbits, 20'7 in. Width of muzzle at orbital

foramina, 12'5in. Depth from surface of molar to brow at contraction between

the temporals, 16' in. Antero-posterior diameter of orbit, 4'6in. Transverse

ditto, 4-6 in. Length of right molar, 9-7 in. Greatest height of crown plates,

unworn, 4- in. Width of crown in worn tooth, 3'5 in.

Plate XI.

Fig. 1.

—

Elephas planifrons. Fine specimen of old palate, with last

molar of either side. A section was made of the right molar, which
consisted of ten ridges, back heel incliisive. The section showed the

anterior fang complete ; the enamel very thick
;
general expansion of

the plates
;
points in the plates very few, fewer even than in E. insignis.

Specimen in Mr. W. Ewer's collection (See note, page 433, No. 1).

Length of last molar, left, II' in. Width in front, 4-5 in. Width at seventh

ridge, 3-5 in. Interval between the teeth in front, 2-6 in. Interval behind at niche

of palate, 5'4 in.

Fig. 2.

—

E, planifrons.—Superb specimen of lower jaw. It has two
mental foramina placed, as in fig. 3, much worn in iront. The last true

molar is beautifully preserved on either side. They have thirteen

principal ridges, and a back heel and firont ridge ; enamel very thick
;

points few ; an intermediate mammilla, the detrition of which causes the

mesial expansion ; the tooth ciu^ves a good deal out. No long spout as

in E. Africanus. From Sir Proby Cautley's collection (See note, page
434, No. 2).—B.M. (Reproduced in Plate VI. of vol. ii.)

Extreme length of jaw, 19-2 in. Divergence of rami behind (outer surfaces),
19- in. Height to auterio'r. margin of alveolus, 8- in. Greatest tliickness behind,
6-5 in. Interval between teeth in front, 3-6 in. Interval behind, 6-6 in. Length
of right molar, ll'S in. Width of right molar in front, 3- in. Width behind, 2-8 in.

Fig. 3,

—

E. planifrons. Superb specimen of left half lower jaw,

entire. The coronoid crescent slopes downwards fi-om the condyle.

Crown of the tooth very low. Seven last plates of tooth only remain
;

great thickness of enamel and abundant cement, and mesial expansion
;
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enamel plates projecting. Proved to be E. planifrons by the distance

between tlie plates, the very low crown, thick enamel, and two mental
foramina.—B.M.
Extreme length of jaw, 24-2 in. Height of alveolar margin, 7'5 in. Height of

ascending ramus to top of the condyle, 20'2 in. Width of ascending ramus from
coronoid margin to posterior edge, 10'5 in. Greatest thickness, 6'1 in. Transverse
measurement of condyle, 4-2 in. Length of molar, lO' in. Width of molar at
middle, 3'6in.

Fig. 4.

—

E. planifrons. Is a most remarkable fragment of the last

molar, upper jaw, right side, taken out of a palate in H. P.'s collection.

It is figured to show how diversified the species may be, and also the
dedalian line of flexure.

Length of fragment, 5'4 in. Width, 2'5 in.

Fig. 5.

—

Eleplias planifrons. Enormous tooth-fi-agment, with very
thick enamel, low plates, and mesial expansion. This specimen is

twice figured (See Plate XVIII. A. fig. 2). It is the last molar, lower
jaw, right side.—B.M.

Length, 10-5 in. Greatest width, 4-2 in. Height of ninth plate, 3'5 in.

Number of ridges, 9.

Fig. 6.

—

Elephas planifrons. Lower jaw, left side, with first and
.second (antepenultimate and penultimate) true molars. The first

tooth is much worn ; shows about six plates ; enamel transverse with
little crimping. The penultimate has nine ridges and a small heel, or
eight and a double heel ; the two fi:ont ridges barely touched. The
ridges have few points, the .fourth having only five. ( Vide E. insiqnis,

Plate XVIII. fig. 7).—B.M.

Length of front molar, 6' in. Greatest width, 2-8 in. Length of penultimate,
8' in. Width at fourth ridge, 2'8 in.

Fig. 7.

—

E. planifrons. Lefl; side of lower jaw, with last molar very
old. AU the first half of the grinding ridges worn out. Very great
expansion of the plates. Three mental foramina outside.—B.M.

Length of molar, 102 in. Greatest width, 4- in.

Fig. 8.

—

E. planifrons. A magnificent typical specimen, consisting

of a fragment of the lower jaw with whole length of penultimate true
molar ; the anterior fang exposed ; the three first ridges on this fang
gone by wear ; eight other ridges, making eleven ridges and a heel

;

enamel very thick
;

plates wide apart ; much cement ; few points •

three mental foramina.—B.M.
Height of jaw to alveolar margin, outer side, 8-6 in. Greatest thicloiess,

6-4 in. Length of molar, 12'1 in. Width at fourth ridge, 3-6 in. Greatest
width, 3-8 in.

Fig. 9.

—

Elephas planifrons. A fi-agment of last lower molar, left

side, intended to show the large digitations and few points of the
species. It has the three last ridges and a heel

;
points very distinct,

and enamel very thick ; ridges very low ; resembles Plate XVIII A
fig. 1.—B.M.

Fig. 10.

—

E. planifrons. Lower (upper in MS.) jaw, left side, with
penultimate and last molar. The whole of the penultimate much worn

;

the two front ridges worn out ; has eight ridges and a very small heel.

The tooth is very broad for its length; has a great abundance of
cement ; the enamel is very thick ; figured for the remarkable fact of
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there being no crimping whatever, only a little flexuosity, and no

mesial expansion. Last tooth is quite untouched by wear.—B.M.

Length of penultimate, 7' in. Width of ditto behind, 3-7 in. Length of first

five ridges of last tooth, 5-6 in. Width at third plate, 3-7 in. Height of fifth

plate unworn, 3'8 in.

Plate XII.

Figs. 1 and 1 a.—Elephas planifrons. Antepenultimate milk molar

of upper jaw, with four ridges ; drawn of natural size. Fig. 1 h shows

a vertical section of same tooth.

Fig. 2.

—

E. planifrons. Section ofsecond milk molar, upper jaw, right

side. It has six main ridges, and back talon and front heel. The four

front ridges are touched by wear
;
great quantity of cement and thick

enamel. Eesembles the third milk molar in Plate VI. figs. 4 and 5.—B.M.
Length, 3-8 in. Greatest width, 2-3 in.

Fig. 3.—(None in the plate).

Figs. 4 and 4 a.—E. planifrons. First true molar, upper jaw, much

worn, showing five ridges and a heel remaining ; two ridges probably

gone.—B.M.
Length, 6-2 in. Width, 2-8 in.

Fig. 5.

—

E. planifrons. Fragment of upper jaw with first and penul-

timate true molar. The first molar is that numbered as fig._4. The

penultimate has eight ridges and a front heel. The specimen is broken

behind, but the artist in the drawing has repaired the eighth ridge

and added a little. Another first true molar in Plate VI. fig. 5 (See

also note, page 427).
Length of penidtimate, 8- in. Width, 3- in.

Fio-. 5 a.—E. planifrons. Is a distinct specimen fi-om fig. 5. It is a

most valuable palate specimen, showing entire the penultimate or second

true molar on either side. On the left side the cavity for the last molar

is seen. The penultimate has eight distinct ridges and a fi-ont and

back heel; aU the ridges are more or less worn; the points are few and

large, and the enamel thick. Has all the characteristic marks of E.

planifrons. Specimen in Mr. W. Ewer's collection.

Length of left molar, 7-5 in. Width in front at third plate. 3-2 in. Width at

last or eighth ridge, 2-6 in. Interval between teeth in front, 3-2 in. Inter-

val behind, 5'4 in.

Figs. 6 and 6 a.—E. planifrons. Penultimate true molar in situ in

upper jaw of a large animal. Tooth has eight main ridges.

Figs. 7 and 7 a.—E. planifrons. This is a beautiful little spe-

cimen of right side of lower jaw, containing the second milk molar.

It shows a very small front splent, with six main ridges and a smaU.

heel limited to the inner two-thirds of the width of the last plate. Has

exactly the same number of ridges as the corresponding tooth in young

African Elephant (six main plates), but is a larger and broader tooth.

The first three plates are worn. The specimen also shows at b the

fansr-holes of the first milk molar.—B.M.

Length, 6-2. Height to alveolar margin in front, 3-2 in. Ditto behind, 27 in.

Greatest thickness, 2-6 in. Length of second milk molar, 2-4 in. Greatest width

of crown at fourth ridge, 1'4 in.

Fio-s. 8 and 8 a. Elephas planifrons.—Left side of lower jaw.

This is a superb specimen. It displays three teeth in situ, viz. in the
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posterior extremity the last milk molar ; in front of it the penultimate

milk molar (b), nearly worn out, and emerging from below the latter a
small vertically succeeding premolar (c). The third or last milk molar
has seven main ridges, with a double front heel and a small splent

behind ; the four front ridges are worn ; it is broader behind than in

front ; the reverse in the upper.—B.M.
Length of last molar, 4-4 in. Width at second ridge, 1-8 in. Width behind

(greatest), 2-4 in. Length of small premolar, 1- in. Width behind, -8 in. ; does
not show the ridges.

Fig. 9.

—

Elephas planifrons. Shows at c the penultimate premolar.

It is considerably smaller in all its dimensions than the antepenulti-

mate milk molar (fig. 1 «), drawn to the same scale. It is of a roundish

form, and shows no distinct indication of ridge-divisions. It was,

therefore, of small importance, functionally, in the economy of the

species.

Figs. 10 and 10 a.—Elephas planifrons. This is an invaluable

specimen. Proved by its size and development to be the first true

molar, lower jaw, left. Shows seven main ridges and a small ridge in

front ; no heel behind, or only a very small one ; is broader behind
than in front ; the five first ridges are worn ; enamel very thick with

mesial expansion ; few points to the plates ; much cement. The most
interesting point is the third premolar {b) in front in situ. The back
part of it only seen ; it had not protruded through the jaw. Shows a
last plate of three points and a small heel.—B.M.
Length of fragment of jaw, 8' in. Height to alveolar margin, 5'9 in.

;
greatest

width, 4-4 in.
;
greatest height to crown behind, 6'8 in. Length of the first true

molar, 6'7 in. ; width in front, 2-3 in.
;

greatest width behind at foiu'th-ridge,

2-G in. Length of premolar fragment, 1- in. ; height of crown, 1-5 in. ; width, T in.

Fig. II.

—

Elephas planifrons. Last premolar (b) vertically divided

through the middle, the anterior portion being wanting. Although

partly emerged, it is still embedded in the alveolus and intact, while

the tooth behind it is well worn. It is of comparatively small size,

but presents distinct indications of two transverse ridges terminating in

the thick digitations characteristic of the species. This figure refers to

the same specimen as fig. 10, but is drawn on a larger scale.

Figs. 12 and 12 a.—Elephas planifrons. This appears to be the last

true molar, lower jaw, right side; has ten main plates, with a front

plate and heel; is apparently of a small sized individual; has the

enamel straighter in the bend than usual ; ridges low.—B.M.

Length, 10- in. Width in front, 3-5 in. ; ditto behind, 2-9 in. Height of crown

at seventh plate, 4' in.

Fig. 13.

—

Elephas planifrons. Lower jaw, left side, with last true

molar entire ; crown not figured ; very thick enamel plates reclined

;

considerable mesial expansion; points in the back plates few; in the

front plates a good deal of crimping ; shows about thirteen ridges and a

heel, or possibly fourteen. Resembles very much an un^igured speci-

men in H. F.'s collection (See note, page 434, No. 3).^—B.M.

Length of molar, 12-7 in. ; width, 3'6 in. ; height at tenth ridge. 4-5 in.

' The following notes refer to unfigured

specimens of Elejjhas planifrons

:

—
1.—The most characteristic specimen

of this species consisting of the last

molar, upper jaw, has not been figured.

Its measurements are : extreme length,

11- in.; width in front at second ridge,

3-7 in. ; ditto at eighth ridge, base, 3-8

VOL. I. F P
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Fig. 13 a.—Elephas Hysudricus. (Has no connection with fig. 13.

Is misnamed E. planifrons on plate). It is tlie last molar, right side,

lower jaw. Has a peculiar slew or twist in the wear, in front from the

inside out, and behind from the outside inwards. Is an enormous tooth.

Shows the anterior fang in section, only one or two plates gone
;

enamel very thick and plaited ; mesial expansion. Has ten plates and

a heel.—B.M.
Length of tooth, 11-3 in. ; width in front, 39 in. ; in middle, 4-4 in. Height to

alveolar margin, 9' in. Height of jaw to crown of molar behind, 9- in. Greatest

thickness of jaw, 6-3 in.

in. ; ditto at eighth ridge, near apex,

2-4 in. ; height at eighth ridge, measured
from reflection of enamel plates below,
4 '8 in. Number of principal ridges

twelve, with a front ridge and heel.

This tooth resembles very much in wear
Mr. Ewer's specimen, PL si. fig. 1,

and H. F.'s specimen, PI. xii. fig. 5.

Of the 12 plates composing it, the first

eight are touched by wear. The front

subordinate ridge is joined on by a neck

or reduplication of enamel to the first

principal ridge. The enamel is very

thick. There is a good deal of crimp-

ing in the first three ridges, but no great

amount of mesial expansion. The points

are few in number, there being only six

which are worn into round rings to the

seventh ridge. A comparison of this tooth

with the last upper molar of Elephas

HysHch-icus is as follows :

E. planifrons E. Hysudricus
Inches Inches

Extreme length of

last upper molar ll'O • ll'O

Width in front at

2nd ridge . 37 . 3-4

Width at 8th ridge 2-4 . 3-3

Height at 8th ridge 4-8 . 5-4

2.—A superb specimen of the lower
jaw in H. F.'s collection. The specimen
has the left molar entire ; of the right,

only the first eight ridges remain ; all the

ridges on to the heel are worn. Enamel
very thick with beautifully marked me-
sial expansion, forming a sharp loop.

The back loop of one plate nearly in

contact with the front lamina of the next
ridge ! Is a most beautiful and charac-

teristic specimen. The beak, although
broken, projects sufficiently to prevent

the ramus from resting on its lower sur-

face. The diastemal ridges are not
raised as in E. antiquus (E. meridionaUs

in note of date about 1846, see note,

p. 443), but form a broad flat beak (not

sharp and narrow, as in E. insignis)

which projects downwards as in the

African Elephant, although it is more
abruptly bent down, shorter and flatter,

something as in E. primigenius. In this

respect the specimen is more perfect

than PL xi. fig. 2. The molars are

nearly parallel in front, and diverge

afterwards. There are three outer men-
tary foramina, and one on the inside.

The backmost foramen begins below the

front fang of the molar ; the two others

are on the same sloping line in front.

Extreme length, 21-6 in. Height to

alveolus, 7"5 in. Greatest width, 7'7 in.

Interval between teeth in front, 3-8 in.

Width of diasteme, just below the be-

ginning of the symphysis, 3'5 in.

Length of the left molar, irO in. ; width
at third ridge, 2'9 in.

;
greatest width in

the middle, 3'3 in. ; height of 8th plate,

3'0 in. ; number of plates, 13 and a heel.

3.—Specimen of the entire last lower
molar, right side, contained in amutilated
lower jaw. This magnificent specimen
shows the entire length of the tooth, and
a small portion of the penultimate in

front of it. The seven anterior ridges

are touched by wear. The enamel is

very thick with a mesial expansion and
somewhat crimped. The sixth ridge

shows six annular discs ; the seventh

only five points. The tooth is very

broad ; much cement ; the last plate or

heel is an oblique splent of only three

or four irregularly placed points. The
fang projects behind it. The tooth in

its direction curves much outwards, and
is very nearly of the same width from
back to front.

Extreme length of last molar, ir8 in.

Extreme width at sixth ridge, 3'9 in.

Height at eleventh plate, 4-6 in. Number
of principal ridges 14, and a small heel

of three points.
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Plate XII. A.

Elephas Narnadicus (Falc. and Caut.) From the valley of the

Nerbudda. Probably a female, from small size of tusks. This
specimen was presented to the Museum of the United Service In-
stitution by Major Orlando Felix, and was received by him with other

Nerbudda specimens, from Lieut.-Colonel Ouseley. It was chiselled

out by Dr. Falconer, and determined by him to be a new species. In
a letter to Lieut.-Colonel Ousely, Dr. F. writes thus: 'It is probably
the most perfect specimen of a fossil elephant's cranium in Europe.
The species is especially interesting from the form of the cranium,
which is so grotesquely constructed that it looks the caricature of

an elephant's head in a periwig. I have named the species E. Narna-
dicus, after the Nerbudda river, the Namadus of Ptolemy.' There is a
very similar specimen in the Museum of the Asiatic Society of Bengal
(See antea, p. 115).—Specimen is now in B.M.

Extreme length from occipital bosses to molar siu'face, 29'8 in. Extreme -width

of occiput, 30-0 in. From plane of occipital bosses to tip of nasals, 17'4 in. From
bottom of fossa of bosses to tip of nasals, 12-9 in. From bottom of bosses to

anterior margin of frontal bulge, 10"5 in. Depth of occipital fossa below the plane

of the bosses, 7'5 in. Length of crista galli-like plate, 11-2 in. Greatest con-

traction of brow between the temporals, 20-0 in. Projection of frontal bulge
above plane of forehead, 2-7 in. From anterior margin of orbit to occipital bosses,

2't'8 in. Width of deep occipital fossa, 5-6 in. Transverse extent nasal opening,
15-0 in. Vertical height of nasal at sides, 5'3 in. Width of brow between
middle of orbits, 20'0 in. Width between tips of posterior orbital processes, 25'0

in. Antero-posterior diameter right orbit, 6'2 in. Width of base of muzzle at

contraction of the sub-orbitaries, 10-8 in. Interval between outside of maxiUaries,

lO'l in. Vertical diameter sub-orbitary foramen, 3-1 in. From auditory foramen
to anterior margin of orbit, 14-0 in. Transverse diameter, right tusk, 2-9 in.

Vertical diameter of right tusk, 2'5 in. Depth of temp, fossa from ear (foramen
auditor.) to frontal margin of fossa at contraction, 13-3 in. Interval across

the occipital condyles, 9'7 in. Antero-posterior diam. left condyle, 4'6 in.

Transverse, 3'2 in. Antero-posterior diam. occipital foramen, 3'0 in. Transverse
diameter occipital foramen, 3'6 in. From anterior margin occipital hole to

posterior of surface palate, 13'9 in. Length of palate from niche to diasteme,

about 8'4 in. Width of base of skull at posterior end of zygoma, 26-2 in.

Width between ridge of pterygoids, 9-1 in. Height of pterygoid ala of sphenoid

above Vidian hole, lO'O in. Length of articular surface for lower jaw, 5'1 in.

Across articular surface for lower jaw, 3'3 in. Length of remaining portion left

molar, 7'0 in. Width of remaining portion left molar, 37 in. N.B.—Twelve
plates in this extent. Width of palate in front (between molars), 2-8 in. Width
behind, 4-1 in.'

^Memorandum upon the Nerbudda Fossil Elcjjhant, India House specimen.
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Plate XII. B.

Figs. 1, 2, and 3.

—

Elephas Namadicus. Three different views of

same skiiU as figured in PI. XII. A. The molars are less perfect than

Memorandum upon the Nerbudda Fossil Elephant—continued.

Measurements of the sixth or last

True Grinder
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in the corresponding specimen in the Museum of the Asiatic Society
of Bengal (See antea, p. 115).—B M.

Fig- 4:.—Elephas Hysudricus. This fragment of skull, which is

probably female, and is but very slightly concave on the forehead,
yields very few good measurements. The figure is chiefly given for
the form. It has two small tusk sheaths; the tusks are broken off
near the base of the nucleus, and show only a thin plate. Only one
orbital foramen, very large. This specimen is very remarkable in
the molars having so few plates, only eight to the first true molar and
no heel.—B.M.

Length of penultimate molar, 5-2 in. ; -B-idth, 2-3 in. The penultimate entirely
in germ shows eleven plates. Extreme length of the fragment, 28-5 in. Length
from occiput to tip of nasals, 18'0 in. ; width of nasal opening, 12-5 in. ; width of
brow across orbits, 21-6 in. Interval between the teeth in front, 2-1 in. ; interval
at niche of palate, 3-8 in. ; diameter of the right tusk, 2-5 in.

Plate XII. C.

Figs. 1 and 1 a.—Elephas Namadicus. A small fragment of lower
jaw, with three plates of what is probably the first true molar. B.M.

Figs. 2 and 2 a.—Elephas Namadicus. Lower jaw, left side. This
specimen contains the third milk molar well worn and the first true
molar in germ.—B.M.
Extreme length, 12-5 in. Height at alveolus, 4-1. Thickness of jaw behind,

4-0 in. Length of anterior molar, 6-2 in.; width, 1-8 in. Number of plates
remaining, 7.

Figs. 3 and 3 a.—E. Namadicus. Yotmg lower jaw, right side, with
third milk molar, which has ten ridges and a heel. The crimped
character of Elephas antiquus^ is well shown. A small vertebra is

attached to the ramus.— B.M.
Length of fragment, 11 -0 in. Height at alveolus, 4'8 in. Thickness behind,

4'0 in. Length of third milk molar, 5-5 in.; width, 1-9 in.

Figs. 4 and 4 a.—E. Namadicus. Eight lower jaw of adult, con-
taining last molar with twenty plates and a heel. The specimen shows
two mentary ibramina. The broken coronoid portion of the ramus
shelves more out than in E. antiquus,'^ and the mentary foramina are
placed higher. Presented by C. Frazer, Esq.—B.M.
Extreme length of fragment, 23-6 in. Height at alveolus, 9-2 in. Length of

the molar partly concealed and chiselled, 14'7
; width, 3'11 in. Width of law

behind, 8'0 in.

Figs. 5 and 5 a.—E. Namadicus. Adult lower jaw of large size.

The specimen does not show the beak distinctly, and is more obtuse
there than in E. antiquus.^ The number of outer mentary holes is

uncertain, as in E. antiquus * there is no inner hole. Presented by
C. Frazer, Esq., and described in Journ. Asiat. Soc.—B.M.
Extreme length, right side, 20-5 in. Expansion of rami, 24- in. Height ofjaw at

beginning of alveolus, 10- in. Length of right molar, 14- in. Width, 37 in. Number
of plates remaining about 15. Greatest width ofjaw, 8'1 in.

' ' Elephas meridionalis' in original

notes, written about 1846. The close

resemblance of the E, Namadicus from
the Nerbudda to the E. antiquus of the

oyster beds of Norfolk coast, in Eng-

land, is dwelt on in the memoir on
Elephants, in vol. ii. See also note, p. 443.

'^ See last note.

' See note 1.

'' See note 1. -
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Figs. 6 and 6 a.—Elephas Hysudricus. Lower jaw, left side, witii

first true molar which has ten plates, with a small heel and front ridge.

It is excessively like Plate VII. fig. 11, which is the penultimate of E.
Hysudricus. The specimen is very remarkable as it is believed to have
come not fi-om the Sewalik hills, but from the valley of the Nerbudda

;

the mineral condition, however, is very hard, unlike the Nerbudda
specimens. Presented by C. Frazer, Esq.—B.M.

Length of molar, 8' in. Width, 2-6 in. Height at 8th plate, 4-2 in.

Plate XII. D.

Figs. 1 and 1 a.—Elephas Namadicus. Beautiful specimen of lower

jaw, left side, containing the first true molar with thirteen ridges, and
a heel and front ridge, fifteen ridges in all.—B.M.

Extreme length, 16'2 in. Height at alveolus, 6'3 in. Length of molar, 7'4 in.

Width, 2-2 in.

Figs. 2 and 2 a.—E. Namadicus. Lower jaw, right side. This is

a little larger than the last specimen, and contains the first true molar
with about thirteen ridges. All these specimens show two highly-

placed mentary foramina. Part of the molar is concealed behind. A
portion of the third milk molar is seen in front.—B.M.

Extreme length, 19-5 in. Height at alveolus, 6-4 in. Length of molar, 73 in.

Width, 2-5 in. Width of jaw behind, 6-4 in.

Figs. 3 and 3 a.—E. Namadicus. Lower jaw, left side. This is a
most beautiful specimen, containing the second true molar. The
alveolus of the last tooth is shown behind. It contains about fifl;eep

plates, twelve to thirteen of which remain. The whole length of the

tooth is present. It narrows very much in front. N.B.—Another
specimen of same jaw, opposite side, not figured, is exactly similar.

—

B.M.
Extreme length, 13-6 in. Length of molar, 10-2 in. Width at middle, 3-3 in.

Figs. 4 and 4 a.—Elephas antiqims. ^ Lower jaw, left side, with first

true molar. This tooth is a beautiful specimen ; shows twelve to

thirteen ridges, with front ridge and heel. It narrows excessively in

front and behind, like fig. 3of j&. Namadicus ! The crimping, &c., are
also exactly alike.—B.M.

Length of molar, 8- in. Width at middle, 2-6 in. Width in front, 1-3 in.

Figs. 5 and 5 a.—Elephas antiquus. ^ Last ? molar of upper jaw,
right side, showing sixteen ridges and a small heel, much worn. Speci-
men belonging to the Canterbury Museum and labelled ' f Tooth of
Mammoth, Kent.'

Length, 10-8 in. Width, 3-3 in. Extreme height, 6- in.

Plate XIII.

Figs. 1, 1 a, and 1 b.—Elephas Namadicus. Fragment of upper jaw,
right side, containing eleven plates of the 6th molar or last true
grinder. Fig. 1 a shows well the crimping of the enamel, and fig. 1

1 Misnamed ' E. meridionalis ' on plate, Museum. See also note, page 443,
hut corrected by Dr. F. in copy of ' Fauna ^ See last note,
Antiqua Sivalensis,' belonging to British
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shows a longitudinal vertical section of the tooth. Presented by C.

Frazer, Esq., to India House.—B.M.
Length, 7-9 in. Width behind, 2-5 in. "Width in front, 4-2 in. Height anteriorly,

2" in. Height posteriorly, 8'4 in.

Figs. 2 and 2 a.—JElephas Namadicus. Palate with sixth or last

molar on both sides. Presented by C. Frazer, Esq.—B.M.
Length of fragment of grinding surface of molar of right side, 7'3 in. Greatest

breadth posteriorly, 3- in. Length of fragment of left side, 6-9 in. Widtli posteriorly

at first plate, 2-6 in. Width at fifth plate, 3-8 in. Width of palate posteriorly, 5-3 in.

Width of palate anteriorly, 4-9 in.

.

Figs. 3 and 3 a.—Elephas Namadicus. Fragment of upper true molar
with six plates ; enamel crimped.

Length of fragment, 4-2 in. Width at second plate, 2-9 in. Width of posterior
plate, 2- in. Greatest height, 6-1 in.

Plate XIII. A.

Lower Jaws of Elephants viewed from above.

Fig. 1.

—

Elephas primigenius. Old. One mentary foramen inside

and three outside. Right true molar has thirteen plates, and measures
9'4 in. in length, and 3'6 in. in width.

Fig. 2.

—

E. primigenius. Young. Contains the antepenultimate or

first true molar on either side with twelve ridges, and a small heel and
front ridge, all of which, except the posterior talon, are affected by wear.
The plates are very fine. The tooth is not so broad relatively to the

length as in other specimens. The discs of wear form closely com-
pressed transverse bands, with attenuated plates of enamel. Some of
these plates differ from the ordinary type of the Mammoth in exhibiting

a certain amount of irregular crimping, but in no degree approaching
that seen in the Indian Elephant, this character concurring with a less

than ordinary widtli of crown. The penultimate true molar is seen in

germ behind. There is one inner mentary foramen on either side.

A Rhine specimen from Dr. Kaup.
Extreme length of jaw, 16-8 in. Extreme expansion behind, 16' in. Height to

broken condyle, 12-5 in. Height to alveolus, 4'7 in. Thickness ofjaw at middle,
4'8 in. Length of molar, 5'4 in. Width, 2-2 in.

Fig. 3.

—

E. ptrimigenius. English fossil specimen, with two last

true molars on either side. In the last left molar there are eighteen

plates in 7"7 inches. The jaw has a short beak, and one inner mentary
foramen on either side. In this, as in figs. 1 and 2, representing the

jaw at different ages, it is to be noted that the opposite lines of molars
are more or less convergent instead of being parallel, or nearly so, as

laid down by Cuvier.—B.M.
Extreme length of jaw, 23-6 in. Divergence of rami behind, 21-3 in. Height at

alveolus, 7'2 in. Greatest width of jaw, 6-3 in. Breadth of condyle, 10-3 in. Width
of last molar, 2- 8 in.

'

Fig. 4.

—

Elephas antiquus.^ Lower jaw with penultimate and last true

molars on either side. The last molar is very perfect and has seventeen

plates, of which the nine anterior ones only are worn. Only six plates of

* Another lower jaw of E. primigenius,

not figured, from Siberia, contains the
last molar only, very much worn. It

has thirteen plates in 8'9 in., is very
narrow, and has hardly any crimping.
It has one large outer mentary foramen

in front and one inside. It is very
circular in outline in front.

Extreme length, 22 5 in. Height to

condyle, 18'7 in.

^ Misnamed ' E. meridionalis ' in Plate.

See notes pages 438 and 443.
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.the penultimate are seen. No mentary foramen. Specimen in Geological
Society's Museum. (Eeproduced in Plate IX. of vol. ii.)

Extreme length ofjaw, 26' in. Divergence of rami. 24-5 in. Height at alveolus,
9-2 in. Height to broken condyle, 16-3 in. Breadth of ascending ramus, 11-5 in.

Thickness of jaw, 7' in. Length of anterior molar, 3-9 in. Width, 3- in. Length of
last molar, 12- in. Width in front, 3-1 in. Number of plates 18.

Fig. 5.

—

Elephas antiqmts. ^ Fragment of lower jaw with first true

molar on either side. The number of plates is twelve, with a heel.

There is no mentary foramen inside. This specimen formerly belonged
to the Earl of Aylesbury, but is now in B.M. ( Vide PI. XIV. A. fig. 7).
Length of right ramus, 14-5 in. Height, 6'1 in. Length of right molar, 6-7 in.

Width, 2-3 in.

Fig. 6.

—

Elephas Indicus. Existing Indian Elephant. Specimen from
Malacca in IMuseum of Asiatic Society. The jaw contains the last

molar on either side. The number of plates is twenty-two or twenty-
three, of which the eleven anterior are worn.

Extreme length of jaw, 19-3 in. Height of condyle, 18'4 in. Breadth of ascend-
ing ramus, 9- in. Thickness of jaw, d'2 in. Length of molar, 10-4 in. Width, 2-9 in.

Fig. 7.

—

Elephas Hysudricus. Same specimen as figured in PI. VIII.
fig 4. The description and measurements have been already given.

—

B.M.
Fig. 8.

—

Elephas Africanus. Young lower jaw with two molars
(third milk and first true) on left side, and with first true molar and
alveolus of third milk molar, right side. The antepenultimate true
molar has seven ridges and a back and fi-ont talon. From Museum of
Asiatic Society.

Plate XIII. B.

Lower jaws of elephants in profile. The numbers correspond to the
eight specimens figured in PI. XIII. A. In these figures, which repre-
sent the groups Loxodon and Euelephas, the back of the symphysis is

seen to be a prolongation of the inferior margin into which the diastemal
ridges descend Avith great obliquity and also to be attenuated towards
the apex, to terminate in an obtuse point.

Fig. 1.

—

Elephas p)ri7nigenius. Showing three outer mentary
foramina.

Fig. 2.

—

E. primigenius. With two outer mentary foramina on left

side. There were foui* on right side.

Fig. 3.

—

E. primigenins. Two outer mentary foramina.
Fig. 4.

—

E. antiquus."^ Two outer mentary foramina on left side.

Fig. 5.

—

E. antiqmts.^ Three outer mentary foramina on left side.

Fig. 6.

—

E. Indicus. Five outer mentary foramina on left side.

Fig. 7.

—

E. Hysudricus. One small outer mentary on left side.

(See also PI. VIII. fig. 4.)

Fig. 8.

—

E. Africanus. Three outer mentary foramina on left side.

Plate XIV.
Figs. 1, 1 a, and 1 i.—Elephas antiqtms.^ Second milk molar, lower

jaw, left side, with six ridges and a front and back heel, from Grays, in
Essex B.M.

Length, 2-4 in. Width, 1-3 in.

' Misnamed ' Elephas meridionalis' in I ' See note 1.

Plate. See notes pages 438 and 443. | * See note 1.

" See last note.
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Figs. 2, 2 a, and 2 h.—Elephas antiquus. * Second upper right milk
molar, with six ridges and a heel, from Grays, in Essex.—B.M.

Length, 2-4 in. Width, 1-3 in.

Figs. 3 and 3 a.—E. primigenius, probably (sic). Small milk molar:
9 ridges.

Fig. 4.

—

Elephas Africanus. Lower jaw of young animal with first,

or antepenultimate, and penultimate milk molars on both sides. The
right penultimate molar has six plates and a heel. This is the in-

teresting specimen figured and described by De Blainville.

Length of jaw, 97 in. Length of penultimate right milk molar, 2-3 in. Width,
•9 in.

Figs. 5 and 5 a.—Elephas Africanus. Penultimate right lower
molar, with eight ridges and a heel. The ridges are broad, and the
fangs supporting the five posterior ridges are confluent.

Length, 7'4 in. Width of crown, 2-4 in. Height of crown at eighth plate,
3-4 in.

Fig. 6.

—

Elejjhas prisons. Mutilated fragment of penultimate
lower molar, left side, from the brick-earth deposits of the valley of the
Thames. Shows only the entire discs of five partially worn ridges.

The outline of the discs coiTesponds very closely in form with those of
the posterior ridges of the larger specimen from Gray's Thurrock,
shown in fig. 7. There is the same mesial angular expansion, and a
still greater tendency to the discs assuming a crescentic form. The
mutilated state of the specimen renders its identification somewhat
doubtful, but it is inferred to belong to E. priscus.—No. 18,966 B.M.

Length, 6- in. Width, 3- in. Height behind, 2-8 in.

Figs. 7 and 7 a.—Elephas priscus. This is a most interesting spe-

cimen from Gray's Thiirrock, purchased from Mr. Ball, of last lower
molar, left side, containing eight ridges, heel inclusive. It is slightly

concave on the outside, and convex on the inner side. A small portion

of the anterior end—two plates, perhaps—is broken off. The fangs of
the whole of the anterior part remain attached. The seven anterior

plates are worn down to wide discs ; the hind talon has also begun to

wear. Is excessively like African Elephant in lozenge-shaped expan-
sion, and in the thickness of the enamel lamellae. The rhomb form is

not so sharply defined in the discs of wear, but the greatest expansion
is at the centre, where there is a tendency to an outlying loop ( Vide
fig. 5). Besides the great expansion, this tooth differs from all true
E. antiquus specimens in tlie lowness of the crown ridges {Vide PI.

XIV. A., passim, and especially fig. 8). If not a separate species, is a
,
very marked variety.—No. 39,370 B.M.

Fig. 7 b.—Longitudinal section of same molar of E. priscus. Shows
the closest relation to the existing African Elephant (PI. II. fig. 4 b,) in

aU that relates to the relative proportions of the alternate layers of
ivory, enamel, and cement, and in the cuneiform character of the
|ridges.2 (Reproduced in Plate VII. of vol. ii.)

Length of molar, 7'8 in. Width of crown at first plate, 2-35 in. ; at second,
!
2-6 in. ; at third, 275 in.; at fourth, 28 in. ; at fifth, 27 in.; at sixth, 2-45 in.;

,at seventh, 1-8 in.; at talon, 1-3 in. Height at seventh plate, 2-5 in. Expansion

' Misnamed Elephas meridionalis in
Plate. See notes pages 438 and 443.

^ The differences between E. priscus

and E. Africanus are considered in de-

tail in Dr. F.'s Memoir on Fossil Ele-
phants, vol. ii.
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of first plate at the middle, '8 in. ; of second, -95 in. ; of third plate, -85 in. ; of

fourth, -75 in. ; of fifth, -7 in. ; of sixth, -6 in. ; of seventh, -5 in.

Fig. 8.

—

Elephas planifrons. A very fine and characteristic speci-

men of the last upper molar, right side. Was found in contact with

the lower jaw specimen, fig. 9. Shows about eight or nine ridges and

a heel ; the thi-ee first ridges worn out. The enamel is very thick,

with irregular lozenge-shaped expansion, and a loop in the middle. The
plates stand high in relief from the cement. The denticles are very

few and thick, the last ridge showing only three crown plates very low,

the last being but 2\ inches high.—B.M.

Length of molar, 10- in. Width of crown, 3-5 in. Height behind, 2-5 in.

Fig. 9.

—

Elephas planifrons. Last lower molar, right side. Is very

valuable from having been found in contact with the upper molar

(fig. 8). Shows only eight ridges and a heel. The plates are very

thick and low. The sixth ridge shows only four denticles. In this

and the last figure the discs of wear form transverse bands, which are

broader, fewer in number, and wider apart than in the Indian Elephant

;

the bounding edges of enamel are sometimes nearly parallel ; in other

cases they show a slight angidar expansion, or throw out a salient loop

(or outlying) tubercle near the middle.—B.M.

Length of molar, 95 in. Width of crown, 3-5. Height of crown at sixth

ridge, 3' in.

Fig. 10.

—

Elephas planifrons. Fragment of lower jaw, with ante-

penidtimate and penultimate milk teeth in situ.^—B.M.

Plate XIV. A.

Molars of Elephas antiquus.^

Figs. 1 and 1 a.—Second upper milk molar, right side, from Kent,

•with five pLates. Specimen in Canterbury Musexun.

Figs. 2 and 2 a.—Third upper milk molar, right side. Has about

ten plates. Specimen from Southwold, in Museum of Geological

Society.
Length, 5-5 in. Width, 2-3 in. Height, 2-8 in.

Figs. 3 and 3 a.—Third milk molar, upper jaw, left side. Has ten

plates and a heel.—B.M.
Length, 6- in. Width, 22 in. Height, 3-5 in.

Figs. 4 and 4 a.—First true molar, upper jaw, right side. Eight

plates. From Southwold. Geol. Soc. Mus.

Length, bb in. Width, 2-6 in. Extreme height, 4-8 in.

Figs. 5 and 5 a.—Last true molar, upper jaw, right side. Has

fourteen plates and a heel, well crimped. From forest bed, Ostend,

Norfolk. Green collection.—No. 16,229 B.M.

Length, 10- in. Width, 3-4 in. Height, 6-5 in.

Figs. 6 and 6 a.—Third milk molar, lower jaw, right side, imperfect.

> In the plate this specimen is desig-

nated E. Hysudricus, but this is doubt-

less an error, as the figure is referred to

as that of molar of E. planifrons in

^ Erroneously designated Elephas mc-
ridionalis on plate. The error is corrected

in Dr. F.'s handwriting in the copy of

the ' Fauna Antiq. Sival.' belonging to

Dr. E.'s Memoir on Fossil Elephants, the British Museum. See also note,

vol. ii." I

page 443.
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Has seven well crimped plates. Specimen is from Suffolk, and was
presented by Dr. Cooke to Geol. Soc. Mus. (No. 8,411).

Length, 4'2 in. Width, 2-1. in. Height, 3- in.

Figs. 7 and 7 a.—Third milk molar, lower jaw, right side, from
Kent ; not quite perfect behind. Is narrow in front, broader behind,

and well crimped. Proves Lord Aylesbtury's specimen to be first true

molar (Vide PI. XIII. A. fig. 5).

Length, 6'4 in. Width, 2- in. Height behind, 2'5 in.

Figs. 8 and 8 a.—First true molar, lower jaw, right side ; embedded
in fragment of jaw. Has twelve plates.—No. 18,967 B.M.

Lengtli of molar, 8'3 in. Width, 2'5 in. Height, 4'2 in.

Figs. 9 and 9 a.—Fragment of lower jaw, right side, with portions of

two last molars. The plates are enormously higher than in the Elephas
priscus from Grays. The specimen is believed to be from Kome,
from Cardinal Gualteri's collection.—B.M.
Length of anterior molar (imperfect), 4" in. Width, 3- iu. Length of last molar,

7" in. Height of section, 7'3 in. Number of plates remaining, 9.

Figs. 10 and 10 a.—This is probably a second true molar, lower jaw,

right ride. Has twelve plates and a heel, five of the plates worn.

—

No. 19,844 B.M.
Length, 10- in. Width, 2-5 in. Height, 6- in.

Figs. 11 and 11 a.—Last molar, lower jaw, left side, with fifteen to

sixteen plates and a heel. Portion in front gone. Specimen belonging

to Mr. Bowerbank. It was brought from Saffron Walden by Mr.
Sampson Hancock, and presented to the Mathematical Society at Dover,

in whose collection it remained until its dissolution. It then passed

into the hands of Mr. J. S. Bowerbank, who has known the specimen

for about thirty years. (MS. Note on Plate, March 22nd, 1858.) Ee-
produced in Plate IX. of vol. ii.

Length, 12-3 in. Width, 3- in. Height, 6- in.

Figs. 12 and 12 a.—Last lower molar, right side, from Happisburgh.

Only the eleven posterior plates are present. Plates very crimped
• and bent.—B.M.

Length, 10-5 in. Width, 3-4 in. Height, 5-7 in.

Figs. 13 and 13 a.-—Last lower molar, left side ; fourteen plates

remaining, but some in front missing. From Cardinal Gualteri's

collection. Via Appia, Eome.—B.M.
Length, 11- in. Width, 3-4 in.

Plate XIV. B.i

Figs. 1 and 1 a.—Elephas meridionalis. Plan- and side-view of the

penultimate or second upper milk molar. It is a germ-specimen,

' Great confusion has existed with
regard to this plate, which I hope to

have succeeded in now clearing up. In
the published plate (xiv. B.), figs. 1 to

9 and 11 to 16 are said to belong to E.

meridionalis, and figs 10, 17, and 18, to

E. antiquus. While the plates of the
' Fauna ' were passing through the press

Dr. Falconer became satisfied that he

had committed a mistake in making the

fossil remains of the fluviatile beds of

the Thames valley identical with the ex-

tinct Elephant of the Val d'Arno, instead

of the fossil remains of the ' Crag.' In
his memoir on British Fossil Elephants,

written ten years later (1857), but not

published until after his death, he says

that although convinced that the ' Crag'
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without fangs, and a good deal rolled. The crown is composed of six

principal ridges, besides front and back talons. It was compared with the

coiTesponding tooth of E. (Loxodon) planifrons, which it resembles

very closely, but it has a broader crown. The dimensions are :

—

Length, 2'6 in. Widtli of crown at first plate, ri6 in. Width of crown behind,

r-t in. Height of crown at fifth ridge, 1-55 in.

The corresponding tooth oi E. (EuelepJi.) antiquus and of E. primi-

genius yields normally eight transverse plates. The precise origin of

the specimen is not recorded ; but it is supposed to have belonged to

Mr. Samuel Woodward, and to have been derived from the Norfolk

coast. Norwich Museum, No. 11.

Figs. 2 and 2 a.—Elephas meridionalis. Another example of the

same tooth, a penultimate upper milk molar, right side, discovered in

the Norwich Crag at Easton, Suffolk, by Captain Alexander. It pre-

sents six ridges, well advanced in wear. Norwich Museum. The di-

mensions are :

—

Length, 2-4 in. Width in front, 1-0 in. Width behind, 1-6 in.

Figs. 3 and 3 a Elephas meridionalis. Another well-worn penulti-

mate milk molar, probably of the lower (?) jaw, right side. It is of a

larger size than the others, but shows the same number of plates,

namely six, with talons. It is very broad in the crown relatively to

the length. The discs of the ridges are very wide, like the Italian

specimens. This molar belonged to the collection of Mr. Samuel
Woodward ; it is now in the Norwich Museum. It is heavy and

dark-coloured, and bears fresh patches of marine incrustation, and
may have come from the ' oyster-bed' of Mundesley and Ilappisbnrgh.

Figs. 4 and 4 a.—Elephas meridionalis. The last milk molar of

the lower jaw, left side. The crown is worn, and comprises eight

ridges. The ends and sides of the crown are partly injured. In

mineral condition it is black and heavy, but free from patches of

marine incrustation. It is supposed by Mr. Samuel Woodward to have

been procured fi-om the coast (Norwich Museum, No. 10). The
dimensions are :

—

Length of crown, 3'9 in. Width of crown in front, Tiin. Width of crown at

sixth ridge, 2-0 in. Height of crown at seventh ridge, 2'1 in.

molars were identical with those of E.

meridionalis, he had, in order to prevent

confusion, continued in the subsequent

plates the nomenclature adopted in the

earlier ones, intending to give a full ex-

planation of the whole in the letter-

press, and he concludes as follows :
—

' I

beg leave to explain now that all the

plates bearing the name of E. meridion-

alis in the " Fauna Antiqua Sivalensis,"

including the outline figures of crania in

Plate xlii., belong to E. antiquus, while

those that bear the latter name belong to

E. {Loxodon)meridionalis. In the descrip-

tions which follow they will be cited as

such.'—Quart. Journ. Geol. Soc, August,

1865, p. 281. According to this correc-

tion, all the figures in Plate xiv.B., except

10, 17, and 18, should belong to E. anti-

quus, although mostly from the Crag

and some even from the Val d'Arno

!

The correction, moreover, is incom-
patible with the description and identifi-

cation of every figiu-e in Plate xiv. B.,

given in a subsequent part of the same
memoir, and extracted above, according

to which every figure in the plate, with
the single exception of fig. 16, belongs

to E. meridionalis. The fact is that the

descriptions in Dr. F.'s memoir on Ele-

phant were taken, in 1867, from a2)roof

copy of the flate, in which all the figures

were designatedE.an tiquus, but that in the

plate as published in 1847, Dr. P. had
actually corrected the designations of

most of the figures.

The proof copy has been deposited in

the Library of the Geological Depart-

ment of the British Museum.

—

[Ed.]
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The ' ridge-formula' in these specimens yields the same ciphers as
are found to hold in the Italian specimens ; and they agree in the
other characters of a broad crown, with low ridges and thick plates of
enamel.

Figs.. 5 and 5 a.—Elephas meridionalis. A finely preserved entire
specimen of the antepenultimate or first true molar, lower jaw, left side,

composed of eight principal ridges, with front and back talons. The
six anterior ridges are worn. The discs of the first three ridges are
wide and open, biit irregularly indented, with a tendency to mesial
expansion, and surrounded by margins of thick enamel, which is

vertically channelled externally, and slightly crimped ; the posterior
ridges show the apices of six or seven digitations ; the interspaces filled

with cement between the ridges are open, and the ridges well apart.

The dimensions are :

—

Length of crown, 5-3 in. Width in front, 1-6 in. Width behind, 2'3 in. Height
of the seventh plate, 2-5 in.

One of the distinctive characters of the species, namely, the low
height of the crown in reference to the breadth, is well exhibited.
The specimen is dark-coloured and heavy, from ferruginous infiltration.

It was discovered at Mundesley, and belonged to Mr. S. Woodward
(Norwich Museum, No. 8).

Figs. 6 and 6 a.—Elephas meridionalis. Another left lower ante-
penultimate true molar of a larger individual, and more advanced in
wear. The crown presents a front talon and eight ridges, all of them
worn

;
the discs are wide and open, and the vallecular interspaces

are also wide ; the enamel edges thick, and in some of the plates

disposed to slight crimping, with irregular angular expansion. The
annular discs of the seventh ridge are of large size. This tooth bears
the large anterior fang. It is a very characteristic specimen of E.
meridionalis. The dimensions are :

—

Length of crown, 6-5 in. Width of crown at second ridge, 2-2 in. Width of
crown behind, 2-65 in. Height of crown at seventh ridge, barely worn, 2-0 in.

The specimen is hard, heavy, and dark -coloured, and is marked as
having come from Mundesley (Norwich Museum, No. 7).

Figs. 7 and 7 a.—Elephas meridionalis. A fragment comprising
the anterior two-thirds of the penultimate or second true molar of the
lower jaw, right side. It includes seven worn ridges. The discs of
wear are wide, and separated by broad bands of cement ; the rings of
the digitations are large ; the plates of enamel are thick, Avith angular
flexures and deep channelling on the outer surface, but free irom
crimping. The specimen is black and heavy, and bears patches of
marine incrustation. The dimensions are :

—

Extreme length, 5-2 in. Width of crown at second ridge, 2-3 in. Width of
crown at seventh ridge, 2'9 in.

No note was taken of the height of the last ridge. The specimen is

•without fangs, and, although distinctly of E. meridionalis, the number
of ridges to the entire crown is not shown. This also belonged to Mr.
S. Woodward, and is now in the Norwich Museum (No. 13). It has
all the mineral appearance of the Mundesley and Happisburgh beds.

Figs. 8 and 8 a.—Elephas meridionalis. The anterior portion of a
lower right molar, comprising the remains of six well-worn ridges. It

is figured to show the angular flexures that are sometimes seen when
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the plates are ground down low. The side view, fig. 8 a, exhibits the

thickness of the enamel. This specimen is too mutilated to fix its serial

position with confidence. It is heavy and dark from iron impregnation,

and corresponds with the fragments from Mundesley and Happisburgh
Norwich Museum, No. 18.

Figs. 9 and 9 a.—Elephas meridionalis. The posterior two-thirds of

the crown of a lower molar of the right side. It is inferred to be a
penultimate, but without certainty, and may be the last true molar.

The crown shows six well-worn discs and a posterior talon ; there are

no fangs ; the enamel is very thick, with large rings to the digitations
;

the discs are somewhat angularly expanded, and separated by wide
interspaces of cement. This is best shown by the side view, fig. 9 a.

From being worn low down, the plates exhibit a greater tendency to

crimping than is usual. The ppecimen is dark and heavy, and bears
fresh patches of marine incrustation. It is one of Woodward's specimens,
probably from the ' Oyster-ted ' (Norwich Museum, No. 14). The
dimensions are :

—

Length, 5' 3 in. Width of crown at second ridge, 3'2 in. Width of crown at
fourth ridge, 3-1 in.

This is a characteristic fragment of E. meridionalis.

Figs. 10 and 10 a.—Elephas meridionalis. A specimen in Dr.
Buckland's collection from the Val d'Arno. It is figured to demonstrate
how exactly the English specimens agree with the Italian form, as may
be seen by comparing figs. 8 and 9 -with fig. 10. The fragment of
lower jaw, although mutilated, shows well the long symphysis, and the
gradual inclination of the diasteme into the beak.—B.M.

Figs. 11 and 11 a.—Elephas meridionalis. The posterior portion of
a last lower molar of the right side, including six discs of wear and the
back talon. The discs are broad, the interspaces of cement the same,
and the enamel plates are very thick, with deep external vertical

channelling, but without crimping. The specimen is black, heavy, and
bears patches of marine incrustation, indicative of its having been
procured from the ' Oyster-bed.' From Woodward's collection (Norwich
Museum). The dimensions are :

—

Length, 5-6 in. Width of crown in front, 2-8 in. Width of crown behind,
3-1 in.

This is also a characteristic specimen of E. meridionalis.

Fig-s. 12 and 12 a.—Elejjhas meridionalis. A very notable fi-agment
of the posterior end of a last lower molar, comprising two discs of wear
and a talon. The crown is ground down low, the interspaces of cement
are very wide, and the annular discs of the digitations are so thick as
to approach the character of the Avorn ridges of some of the Stegodons.
The dimensions are :

—

Length of the fragment, 27 in. Width of crown, 4-2 in.

A solitary digitation is situated at the outer side of one of the valleys.
It bears the appearance of a Mundesley specimen.

Figs. 13 and 13 a.—Elephas meridionalis. A mutilated fragment of
a very old upper molar, formerly in the collection of the late Dr.
Mantell, and now in the collection of the British Museum (Old
Paljeontol. Cat. No. 7,456), comprising the remains often discs of wear,
ground down nearly to their common base. The central discs exhibit
a certain amount of open crimping. The specimen is also remarkable
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for the breadth of the crown ; it is understood to have been derived

from the ' Ojster-bed ' of Mundesley or Happisburgh. The dimensions

are:

—

Length of crown, 8'2 in. Width, 4-3 in.

I regard it as being of E. meridionalis.—H.F. 1857.

Figs. 14 and 14 a.—Elephas meridionalis. The crown of a fine last

upper molar, left side, of a very old animal, and in an advanced stage

of wear. There are nine ridges remaining, the first five of which are

ground down into transverse discs ; the posterior four exhibit rings that

are not confluent. There is a talon behind enveloped by cement. In

front of the first remaining disc there is a broad depressed surface of

ivory, indicating the position of two or three worn-out discs in front.

The discs are expanded, with a slight tendency to a crescentic bend,

the cornua being bent forwards. The plates of enamel are very thick,

and deeply channelled exteriorly, so that there is a spiirious appearance

of crimping on that surface ; but the edges in contact with the cores of

ivory are unplaited. The specimen in its mineral condition is black

and heavy. It is understood to have belonged to Woodward (Norwich
Museum, No. 10). The dimensions are :

—

Length of crown, 9'2 in. Width of crown at second remaining ridge, 3'6 in.

The antero-posterior convexity of the grinding surface determines

the tooth to be an upper molar. (Reproduced in Plate VIII. of vol. ii.)

Figs. 15 and 15 a.—Elephas meridionalis. A very remarkable

fragment of upper molar, of enormoiis width. It is worn down close to

the base, the grinding surface being somewhat convex from front to

rear. The remains of seven discs of wear are visible. They are

irregularly expanded, and the surrounding plates of enamel are thick

and deeply channelled on the outer surface, but with only a very slight

amount of crimping. The specimen is dark and heavy, and patched

over with fresh marine incrustations. From Happisburgh (Norwich
Museimi, No. 13). Ihe dimensions are:

—

Length of the fragment, 5'4 in. Width of crown, 4-9 in. !

Figs. 16 and 16 a.—Elephas antiquus. ' The same plate, XIV. B., con-

tains a representation, fig. 16, of an entire upper molar, comprising from
sixteen to seventeen ridges within an extent of eleven inches. Only
three of the anterior ridges are worn, the rest being intact. I now
regard it as a molar of E. {Euelephas) antiqims, and not of E.
meridionalis.''—H.F. 1857. (Norwich Museum.) Believed to be the

last true molar, upper jaw, right side, from its triangular form and the

way in which the ridges fall off in height very rapidly behind.

Height at fourth plate, 6'8 in. Height at posterior ridge, 2'8 in. Width of

crown in front, 3 -5 in.

Figs. 17 and 17 a.—Elephas meridionalis. A Val d'Amo lower

molar of the same age, from Dr. Buckland's collection in the Oxibrd
Museum, crown side. (Eeproduced in Plate VIII. of vol. ii.)

Length of crown, 10' in. Width of crown, 3'4 in. Height of crown, 5' in.

Figs. 18 and 18 a.—Elephas meridionalis. 'The finest detached

molar of this species that has come under my observation is a specimen

which was discovered in the " Mammalliferous Crag " on the Thorpe
Road, near Norwich, by Mr. Prest-ivich. The authority of so eminent

and accurate a geologist is a sufficient guarantee for the locality and
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the formation. It is now lodged in the Museum at Norwich, and is the

specimen which first convinced me many years ago that the " Crag "

yielded a species of Elephant entirely distinct from the Mammoth and
from E. antiquus. It is represented, one-third of the natural size, by
figs. 18 and 18 a of PI. XIV. B., under the misnomer already explained,

of Elephas antiquus, in the " Fauna Antiqua Sivalensis." It is the last

true molar, lower jaw, right side, showing eleven principal ridges, an
anterior talon, and a back talon limited to a single thick digitation.

The first five ridges are slightly worn, the rest being intact. The fangs

are broken off, biit the definition of the anterior large fang is distinctly

traceable. The cement over the surface generally has been decomposed
or denuded, and is replaced by a crust of Crag matrix, of a very rusty

appearance, filling the interspaces. The anterior talon thins off from
the outside inwards, and is considerably narrower than the first ridge,

of which the inner edge is broken. The apices of the ridges, from the

second to the fifth inclusive, are all more or less fractured, and the

digitations present very thick enamel. The sixth, seventh, and eighth

ridges show each about four thick digitations ; the ninth and tenth from
four to five, convei'ging ; and the eleventh four digitations, the inner-

most of which i.=) fractured. The definition of the base of the croM^n

behind is a little damaged, but nothing is wanting. The dimensions

are :

—

Extreme length of crown, 11 25 in. Width of crown in front, 3"3 in. Width at

fifth ridge, where the crown is broadest, 3'8 in. Extreme height of ridge, 4'8in.

Width of ninth ridge, 3'5 in. Height of ninth ridge, 4'6 in.

' From these dimensions it is apparent that, in a length of 1 1^ inches,

there are eleven ridges, with talons, and the seven ridges from the

fourth to the tenth inclusive, measured along the inner wall of the

crown, yield a length of fuUy 7 inches, being an average of one plate

to an inch, and frilly equal to the expansion of the ridges izi the African

Elephant, or in E. (Loxodon) planifrons. The terminal divisions of

the ridges form stout irregular cylinders, as thick as the little finger,

while in the Mammoth they are more slender and quill-shaped. The
digital lobes of the ridges in E. meridionalis are so massive and distinct

that they have occasionally been figured and described as being of

3Iastodon:—H.F. 1857. (Reproduced in Plate VIII. of vol. ii.)

Plate XV.

Elephas insignis^ (Falc. and Caut.). From the Sewalik hills.

This is the most remarkable of all the Indian fossil Elephants. The
cranium is as singular and grotesque in construction as that of the

Dinotherium giganteum.

The cranium is seen to differ remarkably from that of E. Ganesa
(Plates XXI. and XXII.) notwithstanding that the molars of the two
species agree so closely. That of E. msignis is flattened at the top,

elongated from side to side and singularly modified, so as to bear an
analogy to the cranium of Dinotherium giganteum, while that of E.
Ganesa does not differ much from the ordinary type of the Elephants.

(See also Plates XLIL, XLIII., XLIV., and XLV.)— Specimen is not in

B.M.

' This is one of the forms included under Mastodon Elephanto'ides by Clift. See

notel, p. 461.
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Plate XVI.

Fig 1.

—

Elephas insignis. Broken cranium, oblique antero- lateral

view. Left orbit, &c., gone. This head is very cubical in form, is old,

very concave in front and vertically ; teeth broken. Interval between
incisive sheaths deep. No tusks. A black specimen in Cautley's collec-

tion.—B.M.
Extreme length from occiput to surface of molars, 26" in. Depth of brow from

pccipiit to upper margin of nasal opening, 5'6 in. Antero-posterior diameter of orbit,

6'5in. Width of incisive sheaths at orbitary foramina, 11 '4 in. Erom occipital

to brow between middle of orbits, 17* in.

Fig. 2.—Lateral view of same skull, as shown in fig. 4, showing
zygomatic arch.—B.M.

Fig. 3.—Posterior view of same skull, as in Plate XVII. figs. 1 and 2,

showing occiput, occipital foramen, and condyles.—B.M.
Fig. 4.—Palate view of skull with last upper molars, from a speci-

men in H. F.'s collection, the same as shown in fig. 2.—B.M.
Length of palate to commencement of diastemal ridges, 10' in. Length of

molar, 9'4 in. Number of plates 10, and a heel
;
probably two plates dropped

out in front. Interval between molars in front, TO in.; interval behind, 3' in.

Height of pterygoids to palate, 10" in. Length of articulating surfaces for condyles

of lower jaw, 6'4 in. ; width, 2'6in. Transverse diameter of right tusk, 3'5 in.

Length of zygomatic arch, 14'3 in. Length of temporal fossa, 9"in. ; width of

temporal fossa from pterygoids to maxillary surface, 7'8 in. Antero-posterior

diameter of orbits, 6-3 in.

Plate XVII.

Figs. 1 and 2.

—

Elephas insignis. Anterior and lateral view of

cranium, same as represented in Plate XVI. fig. 3.—B.M.
Extreme length from occipital bulge to plane of molars, 23* in. Erom occipital

bulge to broken tips of incisives, 24- in. Extreme width of occiput, 25'5 in. Width
lof brow at post-orbitaries, 24'4 in. Greatest contraction of brow between tem-
Iporals, 18" in. Erom occipital plane to tip of nasals, 7'9 in. Width of naso-
aaxiUary opening, 11'3 in. Depth of opening at wings, 3'2in. Contraction of

ttcisives at orbitary foramen, 12-2 in. Vertical height of orbit, 6'3 in. From
loecipital condyles to anterior end of palate, 22- in. From anterior margin of
occipital to posterior surface of palate, 12' in. Length of palate to commence-
aent of diasteme, 11-8 in. Height from sphenoid to tip of pterygoids, 9'8in.

Tidth of palate posteriorly between molars, 3-2 in. Width of palate in front,

l'8 in. From posterior surface of pterygoid to extremity of molar, 6'1 in. Height
rom occipital condyles to middle of brow between the orbits, 20'5 in. Distance
between the outer margins of the occipital condyles, 7'2 in. Vertical diameter

bf occipital condyles, 2'8 in. Transverse diameter of occipital condyles (length

of one), 3'8 in. Transverse diameter of occipital foramen, • 2'9 in. Vertical

'iameter of occipital foramen, 2- in. From occiput to anterior margin of orbit,

156 in.

Figs. 3 and 4.

—

E. insignis. Anterior and lateral view of another

cranium. Both zygomatic arches are missing, and the left side of the

pranium is deficient. Shows the great length of the incisive sheaths,—

-

",M.

Plate XVIII.

Fig. 1.

—

Elephas insignis. Very young skull.—B.M.
Fig. 2.

—

Elephas insignis. Yoimg skull with milk dentition.—B.M,
Fig. 3.

—

Elephas insignis. Skull of a middle-aged individual.—B.M,
Fig. 4.

—

Elephas insignis. Lower jaw with two (second and third)

true molars. The specimen comprises only the right side, with symphysis

VOL. I. G (J
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and beak. The left side has been restored in outline. The ascending

ramus is broken off.—B.M.
Figs. 5 and 5 a.—E. insignis. Lower jaw, left side, with ascending

ramus, but condyle broken off. Contains portion of last true molar.

Fig. 5 a is a view of inner surface, with large opening for nutritious

artery.—B.M.
Figs. 6 and 6 a.—E. insignis. Fragment of lower jaw, left side,

of smaller individual, including ascending ramus and condyle.—B.M.
Fig. 7.

—

Elephas planifrons. Fragment of lower jaw with portions

of two true molars.—B.M.

Plate XVIII. A.

Figs. 1 and 1 a.—Elephas planifi^ons. Last molar, lower (upper in

MS.) jaw, left side. An enormous specimen in H. F.'s collection.

Enamel very thick and denticles few. Eight plates. Is very like fig. 9

of Plate XL, and fig. 8 of Plate XIV.—B.M.
Length, 10-4 in. ; width, 4-1 in. ; height, 3-2 in.

Figs. 2 and 2 a.—E. planifrons. Last lower molar, right side. A
very large specimen ; enamel very thick

;
plates low ; has a great fang

in front ; true type of large E. planifrons. This specimen is figured

in a former plate (XL 5).—B.M.
Length, 10-5 in. "Width, 42 in. Height, 3-2 in. Height of plate where broken

behind, 3-8 in.

Figs. 3 and 3 a.—Elep>has insignis. Lower jaw containing on either

side a molar with twelve ridges and a heel, the first six ridges worn

;

nine denticles to the seventh ridge ; one large outer mentary foramen,

none inside.—B.M.
Length of jaw, 20" in. Height at alveolus, 9- in. Length of molar, 12-2 in.

Width of molar, 3'5 in.

Figs. 4 and 4 a.—E. insignis. Lower jaw, right side, with symphysis,

but ascending ramus broken off. Contains two molars in situ ; four

ridges to first and seven to second
;

plates very deep. Edge of diasteme

sharp ; no mentary foramen shown.—B.M.

Extreme length of fragment of jaw, 18-2 in. Height at alveolus, 6'6 in. Greatest

width, 6.6 in. Width of anterior molar, 3-4 in. Of last molar, 3-5 in.

Figs. 5 and 5 a.—E. insignis. Lower jaw, left side, containing last

molar with eleven ridges and a heel of two points ; the seven ridges in

front are worn
;
plenty of cement. One large mentary foramen.—B.M.

Extreme length of fragment, 19- in. Height at alveolus, 7'4 in. Greatest

width, 7'4 in. Length of molar, 11-3 in. Width in front, 4- in.

Figs. 6 and 6 a.—Mastodon Sivalensis. Lower jaw. Very indistinct

specimen ; teeth utterly worn out ; enamel gone. One mentary fora-

men outside. Shows well the non-divergence of the rami behind.—B.M.

Height of jaw to alveolus, 8' in. Length of molar, 8-5 in. Literval between
molars in front, 2-8 in. Interval between molars behind, 2-8 in.

Plate XIX.

Figs. 1 and 1 a.—Elephas insignis. Fragment of upper jaw containing

first (b) and second milk molars, m situ. The second milk molar shows

six ridges.—B.M.
Its length is 27 in., and greatest width, 1-6 in. It closely corresponds with a

specimen in the Asiatic Society of Bengal. See antea, p. 109.



DESCRIPTION OP PLATES. 451

Figs. 2 and 2 a.~E. insignis. Third milk molar, upper jaw, in situ,

in same young skull as fig. 1. Length, 4-8 in.—B.M.
Fig. 3.

—

E. insignis. Vertical section of third milk molar, in situ,

in a very young cranium, which also contains first and second milk
molars (fig. 1) and penultimate tusk on left side.—B.M.

Figs. 4 and 4 a.—E. insignis. Fragment of skull, showing palate,

with two molars on either side ; the first (third milk) molars well worn.
The first true molar has seven ridges and a heel.—B.M.

Figs. 5 and 5 a.—E. insignis. Fragment of upper jaw with two
molars. Very similar to specimen of E. insignis (PI. XXIV. fig. 6).
The molars are first and second true.—B.M.

Figs. 6 and 6 a.—E. insignis. Portion of fine head with two back
molars. A small piece only of the front tooth remaining. The last

tooth has eleven ridges and a heel and a great abundance of cement

;

the five fi-ont ridges are worn. The fossa between the tusk-sheaths is

very deep and narrow, as in the other specimens of this species, an
outward twist in the sheaths marking the curvature of the tusks.—B.M.

Length of the two teeth, 125 in. Length of last tooth only, 1 1 • in. ; width, 3-8 in.

Interval between teeth in front, 1-2 in. Interval at niche behind, 47 in. Height
of pterygoids to palate, 10'4 in.

Fig. 7.

—

E. insignis. Transverse section of young tusk in situ, in

same cranium as figs. 1, 2, and 3.

Plate XIX. A.

Figs. 1 and 1 a.—Elephas insignis. Fragment of upper jaw with
two molars

;
the front one much worn ; the last has seven ridges.

Very doubtful whether they are the second and third milk molars, or
the third milk and first true molar ; in all p'robability the latter.—B.M.

Length of front tooth, 3-6 in. Width, 1-8 in. Length of back tooth, 5-5 in.

Width, 27 in.

Figs. 2 and 2 a.—E. insignis. Portion of small head, showing palate

with two last molars on both sides. The front tooth has seven ridges,

all worn but the last ; the last has eleven ridges and a front and back
heel, and its plates are very compressed, showing nine to ten denticles,

—B.M.
Length of penultimate, 6-6 in. Width, 3-1 in. Length of last tooth, 11"3 in.

Width, 3-4 in.

Figs. 3 and 3 a—E. insignis. Portion of very large skull. In this

splendid specimen some of the characteristic marks of the species are

shown, and especially the enormous height of the pterygoids, which are
10*2 inches from the Vidian hole to the summit, wrap over the maxil-
laries, and run up forming a very strong crested ridge into the base of

the orbit. Posteriorly, they form a flat disc-like surface, 3'8 inches
broad. There are also the indications of very deep trunk fossa. The
last left molar has nine ridges and a heel ; a portion in front has dropped
out. The corresponding tooth on right side is very imperfect.—B.M.

Length of last molar, 107 in. Width at fifth ridge, 4- in. Interval between
teeth in front, 2-5 in. Interval between teeth behind, 4-5 in. Length of palate,

from niche to commencement of diastema, 12'3 in. Height of pterygoids, 10'2 in.

Width of pterygoids outside, 9 '5 in. Width of flattened surface of pterygoids,
3'8 in.

Figs. 4 and 4 a.—E. insignis. This, though mutilated, is a superb
and characteristic specimen of the skull. It shows the concavity of the

G G 2
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brow, and the great depth of the trunk fossa. In this respect it

resembles Mastodon Sivalensis, but there is no great divergency

of the tusks, as in that species. The tusks are small and nearly-

cylindrical. The front tooth, very fine, has eight main ridges and a

front and back heel ; the back tooth entirely in germ, shows ten plates,

the hindmost reversed, and the ridges like compressed plates.—B.M.

Length of anterior molar, left side, 97 in. Width at second ridge, 3-6 in.

Interval in front between the molars, 2-6 in. Interval between the molars behind,

.3-6 in. Length of palate from niche to diasteme, 9-7 in. Depth of trunk fossa,

8-2 in.

!

Figs. 5 and 5 a.—Elephas homblfrons. Portion of skull showing

palate with two teeth on either side. The front tooth has six ridges

;

the back one nine ridges and a front and back heel, only one ridge

worn. The teeth have a great qtiantity of cement and the enamel is

roughly iluted. These are characters of E. hombifrons rather than of

E. insiynis, as the figure is designated in the plate. The back tooth is

very narrow behind, and so it is in E. bomhifrons. The specimen

resembles PL XXIX. fig. 2.—B.M.
Length of front tooth, left side, 7-2 in. "Width, 3-6 in. Length of back molar,

IM in. Width, 4-2 in.

Plate XX.

Figs. 1 and 1 a.—Elephas insignis. Fragment of lower jaw with

two milk molars (second and third).—B.M.

Figs. 2 and 2 a.—E. insignis. Fragment of lower jaw with milk

molar (third). The tooth has seven ridges and a front talon.—B.M.

Figs. 3 and 3 a.—E. insignis. Fragment of lower jaw with second

and third milk and first true molars. The first and last teeth are im-

perfect.—B.M.
Figs. 4 and 4 a.—E. insignis. Lower molar (second true ?) with ten

ridges, five front ridges worn ; ten denticles in fourth ridge from back.

—B.M.
Figs. 5 and 5 a.—E. insignis. Fragment of lower jaw including

ascending ramus, with portion of back molar.—B.M.

Figs. 6 and 6 a.—E. insignis. Fragment of lower jaw containing

second true molar with nine ridges and front and back heel ; not at all

worn.—B.M.
Figs. 7 and 7 a.—E. insignis. Fragment of lower jaw containing

last true molar, with twelve or thirteen ridges, the five front ridges

worn.

Figs. 8 and 8 a.—E. insignis. Fragment of lower jaw with last true

molar containing about twelve ridges, of which only the three front

ridges are worn ; the greater part of the tooth still in germ. (Re-

produced in Plate V. of vol. ii.)

Figs. 9 and 9 a.—E. insignis. Fragment of lower jaw with (second?

true) molar ; ten ridges, or nine ridges and a back talon. Fragment of

another tooth in front. Specimen in Geol. Soc. Museum. For further

description see PI. XX. A. fig. 6.

Plate XX. A.

Figs. 1 and 1 a.—Elephas Ganesa (Falc. and Cant.). From the

SewaUk hills. Lower jaw with first and second true molars. Proved to

be so by fig. 2. A most remarkable jaw, very high in front and -with
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very divergent rami behind ; diash mal edges very sharp ; two outer

mentary foramina on right side. The front tooth much worn ; has five

ridges and a heel; the last tooth has eight ridges. Nothing else like

this in the collection.—B.M.
Extreme length of jaw, 18-5 in. Height at alveolus, 8'5 in. Width of jaw in

front, 4- in. Width of jaw behind, 5-8 in. ! Length of front tooth 5-1 in. Width,
2-7 in. Length of last tooth, 9-3 in. Width, 3-2 in.

Figs. 2 and 2 a.—Elephas Ganesa. Portion of lower jaw with left

penultimate lower molar. The jaw in this specimen is also very high
and narrow in front, and low behind. The tooth has seven ridges

and a heel. Behind it is seen a portion of the last molar.—B.M.
Length of fragment, 14-5 in. Height at alveolus, 8'3 in. Height behind, 5-8 in.

Width in front, 3-3 in. Width beliind, 6-6 in. Length of molar, 9-2 in. Width at

back, 3- in.

Fig. 3.

—

Elephas insignis. Fine specimen of lower jaw, including
ascending ramus. Two outer mentary foramina. Second and third ?

true molars.

Figs. 4 and 4 a.—E. insignis. Fragment of anterior portion of lower
jaw. Is the only specimen that shows a beak entire to the tip. Is

very like the large specimen containing a molar with great number of

plates {Vide Plate XVIII. A. fig. 3).—B.M.
Figs. 5 and 5 a.—E. insignis. Fragment of lower jaAV with last

molar, imperfect. The latter has eight plates remaining ; seven denticles

to the second (distinct) ridge.

Length of fragment, 16- in. Length of eight plates of last molar, 8-1 in. Width
in front, 3-1 in. Width behind, 3-6 in.

Fig. 6.

—

E. insignis ? Fragment of lower jaw with second (third?)

true molar. The plates show seven to eight points. This is the

specimen described by Clift in the Geological Transactions. It is very
like E. insignis. It is also represented in Plate XX. figs. 6 and 6 a.—
Geol. Soc. Museiun.

Length of fragment, 19' in. Height at alveolus, 6'6 in. Length of molar, 12- in.

Width in front, 3-2 in. A¥idth in the middle, 3-6 in. Length of fragment of
anterior tooth, 4-2 in. Width, 2-5 in.

Figs. 7 and 7 a.—E. insignis. Fragment of lower jaw, right side,

with first true molar nearly worn out, and six ridges of second molar.

The plates are very high and there is much cement. The teeth are

very broad in relation to the jaw, as compared with E. Ganesa in fig. 1.

This is a beautifid specimen from Baker's collection.—B.M.
Length, 14-7 in. Height, 77 in. Width in front, 3-5 in. Width behind, 6-7 in.

Length of front molar, 4-6 in. Width, 2-7 in. Length of back fragment, 5-3 in,

,
Width, 3 in.

Plate XXI.

Elephas Ganesa (Falc. and Caut.). From the Sewalik hills, in Colonel

leaker's collection. Large skull, with fragment of left incisive in situ,

and coiTcsponding fragment of right incisive detached. The incisive

I
alveoli are remarkably elongated, as in E. jmmigenius. The plane of

the incisives is continuous with that of the frontal, but with a tendency
to obliquity forwards. The skuU is very imperfect on right side. PI.

XXI. gives a front view one-fifth of the natural size, and PI. XXII. figs. 1

and 2, give a lateral and palate view of the same skull. Compare with
skull oi E, insignis, PI. XV.—B.M. The dimensions areas follows:—

.
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Length of cranium from occipital protuberance to the end of incisive, left side

(four feet exactly), 48- in. From occipital condyles to left side, 39' in. From
occipital condyles to anterior border of molar alveolus, 26-5 in. Vertical height

from condyles to sinciput, 24-5 in. Diameter across the occipital condyles, 9'2 in.

Antero-posterior diameter of left condyle, 6'1 in. Transverse diameter of right

condyle, 3'85 in. Transversediameter of occipital foramen, 3'0 in. Antero-posterior

diameter of occipital foramen, 3-1 in. From the surface occipital bulge plane to

anterior entire margin of naso-maxillary sinus, 191 in. Semi-diameter of widest

part of occipital (making total of occiput, 29'2in.), 14-6 in. Semi-diameter

(transverse) of naso-maxillary sinus (entire diameter restored, estimated 16" in.),

7"9 in. Interval between naso-maxillary sinus and post -orbital margin of frontal,

4'55 in. Mesial width across forehead from post-orbital process to inner mar-
gin of incisive, left side, 13'1 in. (Width of forehead at this part restored,

26'25 in.) From tip of post-orbitary process to surface of occipital, 17'75 in.

From tip of incisives outside to post-orbitary process, 30'75in. Length of

incisive to margin of naso-maxillary sinus, 31" in. Depth of zygomatic fossa, 4'25

in. Estimated width of cranium between middle of zygomatic fossae, 19'6 in.

Height from lower margin of auditory foramen to the summit of sinciput, 18' in.

Depth or height of cranium from the posterior margin of molar alveolus (back

part of palate) to the summit of sinciput, 32' in. Depth from posterior and upper

margin occipital foramen to posterior margin molar alveolus, 9'5 in. Height of

the orbit, 8'78 in. Length of anterior portion of the palate, from anterior end of

molar alveolus to tip of incisive, 16' in. Transverse diameter, left incisive at tip,

11 '5 in. (Estimated width of both incisives at tip, 24' in.) Vertical diameter of

left incisive at tip, 106 in. Vertical height of sub-orbitary foramen, left, 3'86 in.

Width of incisive at contraction below sub-orbitaryforamen, 1076 in. Width of inci-

sive sheath at sub-orbitary foramen, 7"5in. (Estimated width ofboth incisive sheaths

at sub-orbitary foramen, 21-5 in.) Interval between the posterior molars, anterior

end (width of palate in front), 2-7 in. Interval behind, 3-25 in. Length of right

molar (backmost), 11*9 in. Width of right molar in front, 4'05 in. Width of right

molar behind, 5- in. Vertical height from posterior outer margin of molar alveolus

to post-orbitary process, 21' in. Interval between outer surfaces of the molars at

fifth ridge from front, 12'6 in. Antero-posterior diameter auditory foramen,
1'15 in. Transverse diameter auditory foramen, 1" in. Estimated height of occiput

at restoration from lower surface of condyles to sinciput, 24'5 in. Length of left

tusk outside the incisive sheath, measured along lower surface, 10 ft. 6 in. Length
of left tusk, inside sheath, 2 ft. 3 in. to 2 ft. 4 in. Estimated total length, 12 ft.

9 in. Total length of head from occipital protuberance to tip of tusk, 4 ft. +
10 ft. 6 in. = 14 J ft. Length of right tusk, 10 ft. 8-^ in. Interval between the tusks

at emergence from incisive sheath, 6- in. Interval between the tusks at nearest

approximation, at 3^ ft. from incisive, 3'5 in. Divergence at tips, 5 ft. d^ in. as

restored. Height of versed sine of curve from tip to incisive border, right side,

23- in. Height of versed sine of curve, from tip to incisive border, left side, 23' in.

Vertical diameter left tusk (14' in. from base) where greatest, 9' in. Transverse

diameter, left tusk, at ditto, 7 '9 in. Girth of left tusk, at ditto, 26- in.

Plate XXII.

Fig. 1.

—

Elephas Ganesa. Lateral view of large skull figtired in

PL XXI.—B.M.
Fig. 2.

—

E. Ganesa. Palate view of same skull. The right in-

cisive is seen in section. The posterior true molar is seen on either

side of palate. It has ten plates and a heel behind, and a small talon

in front ; the hind heel has few denticles ; the four front ridges are

worn. The alveoli are parallel as in the Mammoth.—B.M.
Fig. 3i

—

E. Ganesa. Sketch showing restoration of skull, with
tusks, of E^ Ganesa^ profile view, one-thirteenth of natiu-al size.

Plate XXIII.

Fig. 1.

—

Elephas Ganesa. Sketch showing restoration of sktdl, with
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tusks, of E. Ganesa, oblique antero-lateral view, one-thirteenth of

natural size.

Fig. 2.—Ditto, ditto, front view.

Plate XXIV.

Figs. 1 and 1 a.—Elephas Ganesa. Fi-agment of right upper jaw
with first true molar. The tooth has six ridges and a heel ; five ridges

worn. From Baker's collection.

Length of molar, 6-1 in. Width in front at second ridge, 2-5 in. Width behind,
3- in.

Figs. 2 and 2 a.—E. Ganesa. Fragment of upper jaw with second ?

true molar presenting seven ridges.

Length of molar, 7'5 in. Width in front, 3-1 in. Width behind, 3-4 in.

Figs. 3 and 3 a.—E. Ganesa. Upper jaw, right side, with three

ridges of first true molar, and entire penultimate. The latter has seven

ridges and a heel ; no cement
;

plates unworn. Closely resembles E.
insignis.—B.M.

Length of penidtimate molar, 9 in. Width, 4 in.

Figs. 4 and 4 a.—E. Ganesa. Fragment of last molar, upper jaw,

right side. Fangs confluent ; six ridges and a heel ; discs of vrear

very large ; the last ridge has seven denticles.—B.M.
Length of molar, 9'2 in. Width, 4'2 in.

Figs. 5 and 5 a.—E. Ganesa. Fragment of upper last ? molar, right

side, very large ; shows six ridges, or five and a heel, very compressed

;

nine denticles on fourth ridge.—B.M.
Length of molar fragment, 7'4 in. Width, 4'3 in.

Figs. 6 and 6 a.—Elephas insignis. This is a very instructive speci-

men, consisting of the palate, with penultimate and antepenultimate

true molars on both sides, from an animal of medium size. The ante-

penultimate has seven ridges, all worn but the last, and a small heel.

The penultimate or second true molar is entirely in germ ; it consists

of eight main ridges and a front ridge, but has no heel. This is a cha-

racteristic type of true E. insignis, with the ridges very high and com-
pressed. There are abotit ten points or denticles to the fifth ridge of

the penultimate tooth, this being about the average ; this tooth has no
cement between the plates, only matrix. The front, or antepenulti-

mate, tooth has plenty of cement. There are small tusks on both sides.

Compare with Plate XIX. 5.

Length of antepenultimate, 6'8 in. Width, 3'2 in. Length of penultimate,
8-5 in. Width, 3-6 in.

Plate XXIV. A.

Figs. 1 and 1 a.—Elephas Ganesa. Fragment of skull with palate

and back molars on both sides. This is a most remarkable specimen.

I have called it E. Ganesa (H. F.), and it much resembles the molar

of the big Ganesa specimen (Plate XXII. fig. 2) in form and in the

compression of the ridges, but the ridges are few.^—B.M.

' Another specimen of Mr. Cunlifife's

in Geological Society, not figured, is

also very remarkable. Shows the palate

with two last molars on both sides in

situ. The front tooth has four plates,

much worn and very crimped. The
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Length of back molar, 9'7 in. Width, 3'8 in. Width of palate iu front, 2- in.

Width behind, 2-8 in.

Figs. 2, 2 a, and 2 b.—Elephas insignis. Small broken head. This

is a very remarkable specimen. The teeth, although small, are assuredly

the first and second true molars. The front tooth has six ridges and a

heel ; the penultimate has only seven ridges and a large heel, with a

distinct talon in front ; all the ridges of the front tooth worn ; very

little cement
;

plates deep. The tusks, if any, have dropped out ; two

large sub-orbitary foramina.—B.M.
Extreme length of skxill, IS' in. Length of incisives, 15'8 in. Width between

orbits measured to lachrymal tubercle, 7'8 in. Contraction of muzzle at suborbi-

taries, 11'9 in. Width of muzzle at tip, 9-2 in. Width between outer surfaces of

maxillaries at the back molar (beginning), 8'4 in. Length from diastema to tip of

tusk-sheaths, 9'3 in. Depth from pterygoid to front, 14'7 in. Length of anterior

molar, 4"9 in. Width, 2'7 in. Width of palate between front molars anteriorly,

1'5 in. Ditto behind, 22 in. Length of penultimate molar, 7''! in. Width,
3- in.

Figs. 3 and 3 a.—E. insignis. Lower jaw, with first and second

true molars. Five ridges remaining of front molar ; other molar has

twelve main ridges and a heel. Besides the characters shown in the

figure, the diastemal portion is very much flattened in front of the an-

terior molar. This remarkable specimen is in the Museum of the Col-

lege of Surgeons ; the drawing is taken from a cast.

Extreme length of fragment of jaw, 24' in. Height to alveolus, 9' in. Width
ofjaw in front, 4'8 in. Width behind, 7'5 in. Length of ascending ramus, 12-8

in. Length of front molar, 5" in. Width, 3'5 in. Length of last molar, ITS in.

Width, 4- in.

Figs. 4 and 4 a.—Elephas Namadicus (Falc. and Caut.). From the

Nerbudda. Small head with two molars in situ ; one worn, but the back

one in germ
;
probably the first and second true molars. The right

tusk is present ; is very large for size of head ; is nearly circular in

outline, and diverges greatly in front. The tusk-sheaths are long, as in

E. Indicus and E. primigenius. The brow -ridge, &c., are exactly as

in the large head of E. Namadicus (Plate XII. A.). The space between
the tusk-sheaths is very shallow, as in E. planifrons. Is probably a

young male head.—B.M.
Extreme length from broken occiput to broken incisive, 29' in. From groove of

brow to tip of nasals, 6'1 in. Across nasal opening, 12'.5 in. Height of nasal

opening at sides, 3'6 in. Width of muzzle (incisive sheaths) at orbital foramen,
13' in. From top of incisive sheath at fissure to diasteme, 9-8 in. Antero-poste-

rior diameter of left orbit, 5'9 in. Transverse diameter of right tusk, 3-6 in. ; ver-

tical, nearly the same. Width of palate in front, 1-6 in. Width of palate behind,
2-7 in. Width of front tooth, 2-6 in.

Plate XXV.
Figs. 1 and 1 a.—Elepihas Ganesa. Lower jaw, with last lower

molar. Shows two mentary foramina on either side ; is very sharp in

last tooth has ten ridges, or nine and a

large heel ; only the two front ridges

are worn ; the tooth is very convex from

back to front, and the ridges are very

high and convex across, with a large

quantity of cement. Looks very like (!)

the E. bombifrons fragment, PI. xxix.

^g. 4.

Length of anterior molar, 4'5 in.

Width, 4' in. Length of last molar (very

much curved), 10-4 in. Greatest width,
3-9 in. Interval between front teeth,

r9 in. Interval behind at niche of

palate, 4'5 in.
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front at diasteme, and high with an edge ; ascending ramus is inclined

forward and does not shelve out. Molar has seven or eight ridges re-

maining, but is imperfect in front ; enamel very much crimjDed ( Vide
Plate XXV. A. fig. 2).—B.M.

Extreme length of jaw, 19'3 in. Height to alveolus, 8' in. Thickness in front,

4-1 in. Thickness behind, 6-3 in. Length of right molar, 8'9 in. Width at

middle, 47 in.

Figs. 2 and 2 a.—Elephas homhifrons (Falc. and Caut.). From the

Sewalik hills. Fragment of lower jaw, showing the iinited symphysis,

parallel rami, and three large mentary foramina on outside. Only a

fragment of last molar seen on both sides.—B.M.
Extreme length, 17"3 in. Height to alveolus, 7'8 in. Width of jaw in front,

3'6 in. Width ofjaw behind, 6'1 in.

Figs. 3 and 3 a.—E. homhifrons. Magnificent specimen of lower
jaw ; fault in jaw ; two large mentary foramina ; beak very thick

;

right molar has nine ridges and a heel ; enamel very thick ; hardly any
cement.—B.M.

Extreme length of jaw, 23'6 in. Height to alveolar margin, 9' in. Thickness
in front, 4-2 in. Thickness behind, 83 in. Length of right molar, 12*9 in.

Greatest width at fifth ridge, 4-4 in.

Figs. 4 and 4 a.—Elephas insignis. Lower jaw, partly distorted by
pressure, and containing two molars on either side. The anterior

(first true) molar is entire, though mutilated, and has seven ridges and
a large heel. The back (second) molar is fragmentary.—B.M.

Extreme length of jaw, 15' in. Height to alveolus, 6'8 in. Thickness in front,

3'5 in. Thickness behind, 5'5 in. Length of front molar, left side, 6'5 in. Width
at middle, 2-5 in.

Plate XXV. A.

Figs. 1 and 1 a.—Elephas Ganesa (Falc. and Caut.). Fragment of

lower jaw, thick behind, with last lower molar, showing seven ridges

and a heel, and great crimping, but no characteristic feature.—B.M.
Length of right molar, 8'8 in. Greatest width, 3-8 in.

Figs. 2 and 2 a.—E. Oanesa. Fragment of lower jaw, very old,

with last molar much worn. Eesembles Plate XXV. fig. 1.—B.M.
Height of jaw at alveolus, 7"8 in. Length of right molar, 10-2 in. Width,

4' in.

Figs. 3 and 3 a.—E. Ganesa. A dumpy, small-sized lower jaw,

with imperfect molar ; seven ridges remaining ; the back ridges curved

and much crimped.

Length of molar, 8'4 in. Width behind, 3-8 in. Width in front, 3'4 in.

Figs. 4 and 4 a.—E. Ganesa. This little lower jaw is very remark-

able in being high and narrow ; the ascending ramus is much bent

forward. It contains three teeth, one in front worn out ; a second with

seven ridges and a heel, and a third in germ.—B.M.
Extreme length of jaw, 1 8-4 in. Height to alveolus, 6- in. Height at front tooth,

2' 5 in. Height behind, 4' in. Length of ramus (antero-post.), 8"7 in. Length
of front tooth, 2'5 in. Length of second tooth, 6'2 in. ; width in front, 2- in.

;

width behind, 2-3 in.

Figs. 5 and 5 a.—E. Ganesa. Angle of lower jaw, left side, with

portions of ascending and horizontal rami, and posterior five and a half

ridges of last true molar.—B.M.
Length of fragment of molar, 7" in. Width, 3'9. in.



458 FAUNA ANTIQUA SIVALENSIS.

Figs. 6 and 6 a.—E. Ganesa. Portion of lower jaw, left side, with

fragment of last true molar, showing anterior 9 ridges.

Length of tooth fragment, 9'3 in.; greatest width, 3'8 in.

Figs. 7 and 7 a.—E. Ganesa. Lower jaw, right side, with last molar.

Shows the back part of the tooth, on to the anterior large fang.—B.M.
Length of fragment of jaw, 18* in. Length of fragment of tooth, 8'6 in. ; width,

3-3 in.

Plate XXVI.
Elephas homhifrons (Falc. and Caut.). From the Sewalik hills.

Anterior view of large head.—B.M.

Extreme length from occipital to broken incisive, 34'2 in. Length from occi-

pital to commencement of diasteme, 32'2 in. Occiput to tips of nasals, 16'2 in.

Middle of naso-maxillary fissiu-e, 14"7 in. Semi-diameter of brow at the post-

orbitary, 12-2 in. Width of brow at post-orbitary, 24'4 in. Width of muzzle at

contraction near orbitary foramen, 16'8 in. Width of inter-incisive fossa, 53 in.;

depth of fossa below incisive sheaths, 6- in. Greatest contraction of brow, 13-3 in.

Antero-posterior diameter of orbit, 6' in. Width of palate in front, 2' in. Width
of palate at middle, 4'5 in. Width of palate behind, 4-6 in. Height of pterygoid,

11'2 in. Transverse diameter of left tusk, 3'3 in.

Plate XXVII.

Elephas homhifrons (Falc. and Caut.). Very fine and perfect skull,

anterior view. Four other views of same skull are given in Plate

XXVIII. This head is very marked ; it is convex from occiput to

fi:ont and also across, and is very narrow at the temporal contraction.

The bounding ridges sweep round by a bold curve into the post-

orbitary processes, as in E. meridionalis. There is a deep furrow

between the tusks. The nasal opening for the trunk is above the

line (or nearly so) of the post-orbitary processes of the frontal bone.

Above the inira-orbitary foramen on the right side there is another

smaller opening. (On a proof copy of the plate this species is designated

Elephas intermedins, or Mastodon Elephanto'ides of Chft.)—B.M.
Extreme length from occiput to broken incisives, 27' in. Erom occipital condyles

to anterior border of alveolus of molar, 23'2 in. Vertical length of head from broken
condyle to tip of occiput, 17"7in. Greatest width of occiput, 25o in. Interval

between auditory foramina, 21'5in. From anterior margin occipital foramen to

t?e posterior surface palate, 14- in. Length of palate from niche to the downward
herd of tusk-sheaths, 12-5 in. Interval between outer surface of teeth, behind, 9'8 in.

Int. between outer surf, teeth, in front, 9- in. Length of right molar, 1 0'2 in. Width
in front pf molar, 3'7 in. Width behind, 3"4 in. Interval between molars, in front, 1 • in.

Interval behind, extremely divergent, 4-2 in. ; number of ridges 9 and a heel, 8 front

worn. From occiput (middle) to tip of nasals, 1 3'8 in. Width of brow across post-

orbitary processes, 22-4 in. Greatest contraction temporal fossa, 10'8 in. Trans-
verse diameter nasal opening, 11 '3 in. Depth of nasal opening at sides, 2'5 in. In-

terval between middle of orbits, 19'5 in. Vertical height of orbit, 4-6 in. Height
from posterior surface palate to the middle of bulge of frontal, 23'5 in. From the

anterior margin orbit to surface of occiput, 20' in. Width across incisive sheaths

at base, 12'6in. ; interval between, about middle, 2-8 in. Depth of fossa between
inc. sh., 4- in. Vertical diameter left tusk, 3'6 in. Transverse diameter of left

tusk, 3'3in.

Plate XXVIII.

Fig. 1.

—

Elephas homhifrons. Lateral view of same skull, as figured

in Plate XXVII.—B.M.
Fig. 2.— 5J. homhifrons. Palate view of same sktxll, showing sections of

tusks, and last ? true molar on either side, with 9 ridges and a heel

;
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the 8 front ridges worn. The interval between the molars in front is

very narrow ; behind they are extremely divergent.—B.M.
Fig. 3.

—

E, hombifrons. Antero- lateral view of same skull, with large

infra-orbitary foramen.—B.M.
Fig. 4.

—

E. hombifrons. Posterior view of same skull, showing occi-

put, occipital foramen and condyles, and pterygoids.—B.M.
Fig. 5.

—

E. hombifrons. Detached specimen of occiput.—B.M.
Greatest width, 25' in. Vertical height, 17"2in. Diameter across occipital

coBdyles, 7'5 in. Transverse diameter of occipital foramen, 2"5 in. Vertical

diameter of occipital foramen, 2*4 in.

Plate XXIX.

Fig. 1.

—

Elephas hombifrons. Broken cranium, palatal surface,

with last true molar on either side, that on the right side presenting

8 ridges and a heel, and very fine.—B.M.
From anterior margin of occipital foramen to niche of palate, 14' in. Width of

skull across occipital foramen, 8" in. Length of palate from niche to commencement
of diasteme, 107 in. Width of palate between molars in front, 2- in. Width
behind, 3' in. Length of right molar, 10' in. Width of other molar, 4' in.

Width of incisive sheaths at muzzle, 13" in.

Figs. 2 and 2 a.—E. hombifrons. Broken cranium with last ? true

molar on either side of palate. The right molar has 8 ridges, of which
the five anterior ones are much worn. The molars are approximated

in front, and very divergent behind {Vide Plate XIX. A., 5).—B.M.
Figs. 3 and 3 a.—Second milk molar, upper jaw, left side of Elephas

insignis. (Misnamed E. hombifrons on Plate.)

Figs. 4 and 4 a.—E. hombifrons. Upper last true molar, right side.

This is a beautiful specimen, with a continuous transverse heel in

front ; 8 plates remaining ; the points are very numerous ; no mesial

division. The tooth is convex across (See note to Plate XXIV. A., 1.)

—B.M.
Length of fragment, 9" in. Width in front, 4' in. ; width behind, 3-7 in.

Figs. 5 ?,nd 5 a.—E. hombifrons. Portion of upper jaw with a mag-
nificent fi.agment of the last upper molar, right side, very large, discs

very wide ; shows 7 ridges and a heel. Very like the Ganesa speci-

men formerly in India House collection.—B.M. ?

Length of fragment of molar, 10"4in. Width in front, 3'8 in. Width behind,
3-8 in.

Figs. 6 and 6 a.—E. hombifrons. A magnificent palate specimen,

with portion o" cranium and last molar, right side, showing 9 ridges

and a heel.—B.M.
Length of last molar, 10-9 in. Width in front, 3-8 in. Width behind, 3-8 in.

Greatest width in middle, 4'3 in.

Plate XXIX. A.

Figs. 1 and 1 a.—E. hombifrons. A mutilated lower jaw, short

and thick in its build, with what is probably the third milk molar,

and having the first true molar appearing in germ behind. The
milk molar shows 6 ridges and a heel. Baker's collection.—B.M.

Thickness of jaw in front, 2'8 in. Thickness of jaw behind, 5' in. Height at

alveolus, 5' in. Length of anterior tooth, 4- in. Width, 2' in.

Figs. 2 and 2 a.—E. hombifrons. Fragment oflowerjaw, right side, with

what is certainly the first true molar, showing 7 ridges and a heel; all the



460 FAUNA ANTIQUA SIVALENSIS.

ridges worn but the last ; the two first worn out ; a long sloping

diastema ; two outer mentary foramina.—B.M.

Heiglit of jaw to alveolus, 7" in. Thickness in front, 3-4 in. Thickness behind,

6- in. Length of molar, 6-4 in. Width in front, 2-3 in. Width behind, 2-9 in.

Figs. 3 and 3 a.—E. homhifrons. Portion of lower jaw, left side,

with one large outer mentary foramen, and penultimate true molar,

showing 7 ridges and a large heel.—B.M.

Extreme length of fragment of jaw, 15- in. Height to alveolns, 7"3 in. Length

of molar, 8-5 in. Width in front, 2-8 in. Width behind, 3-2 in.

Figs. 4 and 4 a.—E. homhifrons. Fine specimen of anterior portion

of lower jaw, both rami with symphysis. Contains the penultimate

true molar of either side, with 7 ridges and a heel. Shows also the

commencement of the last tooth behind, and proves the tooth (fig. 2)

to be the first true molar. Jaw is deficient on both sides behind the

penultimate.—B.M.

Length of fragment, 14-3 in. Height to alveolus, 7' in. Thickness behind, 7" in.

Interval between rami in front, 27 in. Interval behind, 3-3 in. Length of right

molar, 8- in. Width in front, 2-9 in. Greatest width, 3-4 in.

Fig. 5.

—

E. homhifrons ? Fragment of molar, from lower jaw, right

side, with four ridges.—B.IM.

Length, 5-8 in. Width, 4-5 in.

Fig. 6.

—

E. homhifrons ? Fragment of molar with three ridges and

a heel. ' Doubtful what figs. 5 and 6 are.'—H.F.

Length, 4'4 in. Width, 4'5 in.

Figs. 7 and 7 a.—E. homhifrons. Portion of lower jaw, with molar

shoAving 7 ridges, counting the last ; no heel ; another tooth in germ
behind ; is apparently the first true molar, with the second, or penul-

timate, coming behind it.—B.M.
Length of anterior molar, 6'5 in. Width, 2'7 in.

Figs. 8 and 8 a.—E. homhifrons. Lower jaw, right side, of a small

variety, but old. It is figured chiefly for its small size. The tooth is

certainly the last molar ; it is wide behind and very thick ; the discs of

wear are peculiar.—Specimen in Geol. Soc. Musemu.
Height of jaw to alveolus, 7"6 in. Width behind, 65 in. Width in front, 45 in.

Length of tooth, 7'8 in. Width behind, 3- in.

Plate XXIX. B.

Figs. 1 and 1 a.—Elephas insignis. Fragment of anterior half of

second milk molar, of left lower jaw, with tAvo ridges and a Iront talon.

Length of fragment, 1'7 in. Extreme width, 1-4 in. Height, 1-2 in.

Figs. 2 and 2 a.—Elephas Ganesa. Fragment of lower jaw, right

side, with the third milk molar entire, presenting 7 ridges and a

heel.

Length, 4-6 in. Width in front, 1-4 in. Width behind, 2-2 in.

Fig. 3.

—

E. Ganesa. Fragment of lower jaw, with three molars

(second and third milk, and posterior 5 ridges of first true).

Figs. 4 and 4 a.—E. Ganesa. Fragment of lower jaw, right side,

with fifth or penultimate molar, presenting 8 ridges.

Length, 7-25 in. Width in front, 3-1 in. Width behind, 2-9 in.

Figs. 5 and 5 a.—Elephas homhifrons. Fragment of lower jaw, right

1

i
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side, showing third milk molar with 5 ridges and an anterior and
posterior talon. The three anterior ridges are worn into a common
disc.

Length, 3-6 in. Width in front, 1-4 in. Width behind, 1-8 in.

Figs. 6 and 6 a—Eleplias bomhifroyis. Fragment of lower jaw, right

side, with the antepenultimate or first true molar, presenting 7 ridges
and a heel.—B.M.

_
Length of molar, 5-9 in. Width in front, 2-1 in. Width at antepenultimate

ridge, ^2^^ in.

Figs. 7 and 7 a.—E. homlifrons. Last molar, lower jaw, left side,

presenting 9 ridges and a heel ; 3 front ridges abraded.—B.M.
Extreme length, 13-4 in. Extreme breadth of crown, 4-2 in. Breadth at

posterior ridge, 3-2 in. Breadth of grinding surface, 3-2 in. Extreme height,
64 in.

Figs. 8 and 8 a.—Eleplias insignis. Fragment of lower jaw, right
side, with portions of penultimate and last true molars. Shows 4 ridges
and a large posterior talon of penultimate, and 3 ridges and anterior

talon of last molar. Two large otiter mentary foramina.—B.M.
Length of grinding surface of peniiltimate, 6-3 in. Extreme breadth posteriorly,

3-7 in. Breadth across anterior ridge, 3"2 in.

Plate XXX.
Figs. 1 and 1 a.—Eleplias Cliftii'^ (Falc. and Caut.). Mastodon

Elepliantoides of Clift. Palate, with third upper milk molar, and the
three anterior ridges of the antepenultimate or first true molar. ^ The
third milk molar is entire on one side, but worn down to the common
base of ivory, so that the divisions of the crown have entirely dis-

appeared, leaving no certain data for determining the ridge formula.

Behind it the three anterior ridges of the antepenultimate true molar
are seen in situ, the posterior half being broken off. The plane of the
palate, on to the diasteme, is very flat. The mesial line of division of
the ridges in first true molar is not very distinct. This very interest-

ing specimen was brought from Ava by Colonel Burney, and presented
to the British Museum.

Extreme length of fragment, 10-6 in. Length of anterior tooth, 3-3 in. Width,
2- in. Length of second tooth, 3' in. Width, 3'4 in. Interval between teeth in
front, 3'2 in.

Figs. 2 and 2 a.—E. Cliftii. This is the first or antepenultimate

' Mr. Clift, in his excellent memoir,
includes the Ava fossil Proboscideans
under two species, Mastodon latidens

and Mastodon Elephanto'ides. In the
' Fauna Antiqua Sivalensis,' the for-

mer name is retained for the speci-

mens of the Tetralophodon type, figured

by Mr, Clift in the Geol. Trans., vol. ii.

2nd ser., Plate xxxvii. figs. 1 and 4;

Plate xxxviii. fig. 1 ; and Plate xxxix.

figs. 1, 2, and 3. Of the others, the pa-

late specimen, Plate xxxvi. {Mastodon
latidens, Clift), together with the de-

tached molar, Plate xxxviii. fig. 6 {Masto-
don Elej)hantoides, Clift), are referred to

E. (Steffodon) Cliftii; and the lower jaw
specimen, Plate xxxviii. fig. 2 (also M.
Elephantoides, Clift), is referred to E.
Stcgodon) insignis. The specimens re-

garded by him as of his M. Elephantoides
being here considered to belong more
properly to the genus Elephas, it became
necessary to resort to another specific

designation. Hence the origin of E.

{Steffodon) insignis.—H.F.
^ In the Museum of the Royal College

of Surgeons (Cat. No. 664) is another
fine palate specimen of E. Cliftii with
the penultimate and last true molars on
both sides.
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true molar, upper jaw, left side, entire, detached, and beautifully pre-

served. It has six ridges and a small hind talon. The tooth is nearly

oblong. The enamel is somewhat fluted, and there is very little

cement. There is very little convexity of the tooth across, and no
distinct indication of the mesial dividing line. There are as many as

eleven to twelve denticles or points. The tooth is compressed and
angular in front, and the three front ridges are worn. This tooth is

also represented by fig. 6 of Plate XXXIX. of Mr. Clifli's Memoir
(Geol. Trans., vol. ii., 2nd series). It is there described as Mastodon
Elephanto'ides, under which title Mr. Clift included specimens referred

by Dr. Falconer to two distinct forms. ^ Its elephantine affinities are

indicated by the absence of a longitudinal line of division along the

crown, and by the great number of points that enter into the composi-

tion of the ridges.—Cast in B.M.
Length, 6-1 in. Widtli in front, 3- in. Width behind, 3-3 in.

Figs. 3 and 3 a.—Elephas Cliftii. Superb palate specimen contain-

ing the penultimate true molar in situ on both sides. The tooth is

proved to be the penultimate by its large dimensions, and by the cir-

cumstance that two or three ridges of another tooth (third true molar)

is seen behind it.^ The crown ridges are all more or less worn and
partly damaged by fracture, but enough remains to show that the tooth

was composed of six ridges and a hind talon. The palate is very flat,

and the teeth on either side (in the erect position of the skull) slope

upwards from without inwards. The teeth have very little cement.

The diastemal ridges are wide apart. The right ridge shows the tusk-

sheath; there is very little verticality of the tusk. The slope of grind-

ing surface from without inwards is a mastodontoid character, which is

very notably seen in Mr. W. Ewer's specimen of M. Sivalensis (Plate

XXXIV. fig. 1). In the Elephas insignis the tendency of the grinding

surface is to shelve upwards from the inside outwards, being the reverse

of what holds in E. Cliftii.'^ This very important specimen is from
Burmah, and is now in the Museum of the Geological Society. It is also

represented by Clift in Plate XXXVI. of his Memoir in the Geological

Transactions, vol. ii., 2nd series. The remaining portion of the upper
jaw containing the last true molar is believed to be in the Museum of

the Asiatic Society of Bengal (See aiitea, p. 114).

Extreme'length of specimen, 19'in. Width ofjaw at middle of molar, 8' in., doubled
= 16' in. Length of anterior molar, 82 in. Width, 4' in. Width of palate in

front, 2-5 in. Width of palate between diastemal ridges, 4'8 in.

Figs. 4, 4 a, and 4 b.—Elephas Cliftii. A fragment of the penulti-

mate molar, upper jaw, right side, with five ridges, shown also in

section (fig. 4 h). Made out approximately to be E. Cliftii. Cement
in moderate quantity.—B.M.

Length, 6-6 in. Width, 3-8 in.

Figs. 5 and 5 a.—E. Cliftii. Last true molar, lower jaw, left side,

consisting of eight ridges and a talon. Five ridges are touched by
wear, and the two anterior ridges are nearly worn out. The anterior

large fang has been absorbed, but the portion of crown sustained by it

' See note 1, page 461.
^ See note 2, page 461.
' In Col. Farquhar's specimen of the

Indian Elephant, the plane of wear in the

upper molars is as markedly from the
inside outwards and upwards, as it is the

reverse from outside inwards in Masto-
don Sivalensis.
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remains. The six posterior ridges have their fang elements confluent
into a continuous plate or shell, thus maintaining the elephantine
affinity indicated by the crown characters. The crown is very flat

;

the points are large and few in number, and there is no very distinct

mesial dividing line, but little cement. This magnificent specimen was
brought from Burmah by Col. Burney, and presented by him to the
British Museum (See antea, p. 114, and Plate V. of vol. ii.).

Length, 12-7 in. Width at middle, 4-5 in.

Figs. 6 and 6 a.—Mastodon latidens ^ (Clifl;). Fragment of lower
jaw, left side, with last or third true molar. This is one of the most
enormous specimens ever seen, the greatest girth over the molar being
no less than 27'5 inches. There is one mental foramen ; no appear-
ance of tusk. The molar has five ridges and a double heel ; the points
are very large, and the discs of wear very broad ; the mesial line of
division is distinct ; there is no cement. The plane of wear in front
shelves from the inside out. There is a very similar specimen in the
Museum of the Asiatic Society of Bengal (See antea, p. 120).
Extreme length of fragment, 16-2 in. Height of jaw at anterior end of

alveolus, 10-2 in. Greatest thickness, 6-8 in. Length of molar, 11-3 in. Greatest
width, 4-5 in.

Plate XXXI.
Figs. 1 and 1 a.—Mastodon latidens. Upper milk molar.—B.M.

Length, 27 in. "Width, 2-4 in.

Figs. 2 and 2 a.—M. latidens. Upper milk molar (third ?).—Cast in B.M.
Length, 3-8 in. Width, 26 in.

Figs. 3 and 3 a.—M. latidens. Fragment of upper jaw, right side,

with two molars (third milk and first true ?).—B.M.
Length of posterior molar, 5-6 in. Width, 2-9 in. Length of anterior molar,

3-7 in. Width, 2-6 in.

Figs. 4 and 4 a.—M. latidens. Portion of palate, with two i;pper

molars left side B.M.
Length of anterior tooth, 3-9 in. Width, 2-8 in. Length of posterior tooth,

4-2 in. Width, 3-4 in.

Figs. 5 and 5 a.—M. latidens. Fragment of upper molar.—Cast in
B.M.

Length of fragment, 3-4 in. Width, 42 in.

Figs. 6 and 6 a.—M. latidens. Upper true molar, very perfect.—B.M,
Length, 8-5 in. Width, 4-5 in.

Figs. 7 and 7 a.—M. latidens. Fragment of lower molar with fang
(See antea, p. 121).—B.M.

Length, 5' in. Width, 3-3 in. Length of crown fang, 5-3 in.

Figs. 8 and 8 a.—M. latidens. Lower molar well worn (See antea,

p. 121).—B.M.
Length, 6-4 in. Width, 3-3 in. Height of crown fang, 6-4 in.

Mastodon latidens, like the M. longirostris of Bppelsheim, presents a
Dinotherian type, in so far as the crowns of the molar teeth are con-
cerned; and in this respect it contrasts with M. Sivalensis and M.
Arvernensis, in which the molars have a hippopotamoid type. In M.
latidens the crown is broad, the mammillae are thicker in proportion

' See note 1, page 461.
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to their height; the ridges are less elevated, and consist of a greater

number of coronal points, and the valleys are more open and trans-

verse (or interrujDted only by an insignificant number of warty tuber-

cles) than in M. Sivalensis (See antea, p. 121).

Figs. 9 and 9 a.—Mastodon Perimensis (Falc. and Caut.). From
Perira Island. Portion of upper jaw, right side, with molar, present-

ing characters similar to those of M. Sivalensis and M. Arvernensis

(See antea, pp. 117, 122).—B.M.
Length, 6-3 in. Width, 3-3 in.

Figs. 10 and 10 a.—M. Perimensis. Portion of lower jaw, left side,

with penultimate and last true molars. Presented by Miss Pepper to

B.M.
Length of anterior molar, 4'8 in. Width, 2-6 in. Length of fragment of

posterior molar, 2"1 in. Width, 2-8 in.

Figs. 11 and 11 a.—Fragment of lower jaw, -with molar.

Length of tooth, 8'4 in. Width, 3'5 in.

Plate XXXII.

Mastodon Sivalensis (Falc. and Caut.). From the Sewalik hills;

anterior view. Three other views of same cranium in Plate XXXIII.
The brow is a little crushed between the temporals. The left tusk-

sheath is present, the riglit is withered ; there is distortion of the

tusk-sheaths in consequence. There is an enormous and peculiar

projection of the lips of incisive anterior end of naso-maxillary fissure,

so as to project over the trunk, or inter-incisive fossa. This fossa is

very deep, enormously so. The depressions for the condyles of the

lower jaw are very vaulted. There are two infra-orbitary foramina on
the right side. The grinders are very much worn. On the left side

there would be five ridges, with a very complicated heel-series. Pos-
teriorly, the teeth show well the peculiar characters of Mastodon
Sivalensis.—B.M. (Reproduced m Plate X.)

Extreme length from occipital bulge to tips of incisives, 28-3 in. Width of occiput,

22-4 in. Height of occiput from plane of condyles, 19'0 in. Interval between
outer edge of condyles, fi-6 in. Vertical diameter of occipital condyle, 4-0 in.

Transverse diameter occipital condyle, 2'7 in. Width of base of occiput, 21-0 in.

Transverse diameter occip. foram. 2-9 in. Vertical diameter occip. for. 2-5 in. From
occiput to broken tips of nasals, 14-0 in. From occiput to anterior margin of orbit,

21-0 in. From anterior margin nasal opening to the tips of the incisive, 14-0 in.

Width of brow between post-orbitary processes, 25-5 in. Width at contraction
between temporals, 11-6 in. Width of naso-maxillary (trunk) opening, 12-0 in.

Depth of naso-max. op., lateral, 3-0 m. Vertical diameter orbits (nearly circular),
4-3 in. Transverse diameter orbits, 4-3 in. Interval between orbitary processes
of one orbit, 27 in. Width of forehead at anterior margin of orbit, 20-6 in. Con-
traction of muzzle at orbitary foramen, 13-0 in. Depth of trunk fossa below brow,
9-8 in. Greatest interval between zygomatic arches, 22-0 in. From base of
zygomatic to top of occiput, 20-5 in. Depth of anterior orbitary process of
maxillary, 4-5 in. Height of skull from palate to top of occiput, 25-0 in. From
posterior surface condyles to posterior surface palate, 16-0 in. From pterygoid
processestoanteriormarginof palate, 12-2 in. Height of pterygoid, lO'Sin. Distance
from molar to posterior surface of pterygoid, 4-2 in. Widtli of pterygoid above, 6-0

in. Width of pterygoid below, 7'5 in. Width of fissure (between pterygoids), 2-3

in. Length of palate at middle, 9-6 in. Width of palate between molars in front,
2-8 in. Width of palate between molars behind, 2-6 in. Length of left molar, 7-8

in. Width of left molar in front, 3-2 in. Width of left molar behind, 3-3 in.

Length of articulating condyles for lower jaw, 4-8 in. Greatest width of condyles
for lower jaw, 30 in.
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Plate XXXIII.

Fig. 1.

—

Mastodon Sivalensis. Lateral view of same skull as is

figured in Plate XXXII. Shows temporal fossa and left zygomatic

arch entire.—B.M.
Fig. 2.—Palate view, showing palate, one molar on each side, both

zygomatic arches entire, occipital condyles, &c. Same cranium as fig. 1.

—B.M.
Fig. 3.— Occipital view of same cranium, showing occipital condyles

and foramen, pterygoids, &c.—B.M.
Fig. 4.—Lateral view of another cranium of M. Sivalensis, with

lower jaw in situ. The left zygomatic arch is broken away.—B.M.

Plate XXXIV.
Fig. 1.

—

Mastodon Sivalensis. Portion of skull showing palate with

two molars on either side, the posterior molar on right side imperfect.

In this specimen there are two large orbitary foramina and there is

only a tusk on the right side ; the left tusk-sheath is withered. The
tusk-sheatlis are very divergent, with an enormous deep trough

between, and there is great concavity of the brow, as in E. insignis.

The teeth diverge anteriorly, as in Mastodon Ohioticus, but in a

less degree. The molars are excessively like Smith's specimen of the

last molar upper jaw, right side, of Mastodon Arvernensis (Plate

XXXVI. fig. 8). The slope of grinding sirrface irom without inwards

is very notably seen (see Plate XXX. fig. 3). The anterior molar of

both sides is worn, but shows four ridges with a heel, the ridges so

advanced in wear as to exhibit tiie characteristic alternating discs of

T/ear, so remarkable in this species. The last molar is perfect, except

the heel ridge, on the left side. The front ridge is barely touched by
wear, while the four back ridges are intact. The drawing does not

show the characters very perfectly. The front ridge has two confluent

ridges on the inside and two on the outside, to the inner of which the

intermediate pillar is attached, joining on with the innermost large

point of the third ridge. This third ridge shows but one thick point

on the inner division and two on the outer, with the intermediate pillar

connecting the outer division of the third with the inner division of

. the fourth ridge, and so with the last ridge. This diagonal connection

of the posterior siu-face of the outer division with the anterior siu-face

of the inner points of the next following ridge cause in wear the

alternate-like discs of detrition, which characterize the teeth of Mas-
todon Sivalensis. The same kind of arrangement holds in Smith's spe-

cimen of Mastodon Arvernensis. The points in M. Sivalensis are very

high and obtuse, and the apex of the ridges is high as compared with

the specimen in Mr. W. Ewer's collection. (See also antea, p. 117.)

Length of two molars, right side, 9-2 in. Length of front molar, left side, 4-7

in. ; width, 2-8 in. Length of last left molar minus heel, 6'4 in. ; width, S'O in.

Interval between teeth in front, 3-4r in. ; interval between teeth behind, 2-7 in.

Height of enamel crown, 2-3 in. Height of inner mammilla of second ridge, TS
in. Length of palate from niche to diasteme, 9-0 in. Antero-posterior diameter right

tusk, 3-0 in. ; transverse, 27 in. Width of base of muzzle at orbitary foramen,

14-0 in. Interval between the middle of the orbits, 19-2 in. Antero-poeterior

diameter or height of left orbit, 4-8 in.

Figs. 2 and 2 a.—M. Sivalensis. Fragment of upper jaw with molar

presenting six ridges, with same characters as in fig. 1. The two anterior

ridges only are touched by wear. The tooth is now cut into sections,

—B.M.
VOL. I. H H
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Figs. 3 and 3 a.—M. Sivalensis. Fragment of lower jaw with portion

of molar, four ridges and part of a fifth.—B.M.
Extreme length, 5'4 in. Breadth in front, 2-5 in.

Figs. 4 and 4 a.—M. Sivalensis. Fragment of lower jaw, with

three ridges of a molar.—B.M.
Figs. 5 and 5 a.—M. Sivalensis. Fragment of molar.—B.M.

Plate XXXV.
Figs. 1 and 1 a.—Mastodon Sivalensis. Fine specimen of lower

jaw, with one molar on either side. A portion of the right ramus

deficient, but restored in the drawing. The teeth show well the

alternating discs of Avear characteristic of the species, and two outer

mentary foramina.—B.M.
Fig. 2.

—

Mastodon longirostris (Kaup), fi-om Eppelsheim ;
lower

jaw in outHne, profile view ; from a cast.

Figs. 3 and 3 a.—Mastodon Andimn (Cuv.). Perfect lower jaw of

an adult with two last molars in situ, from Buenos Ayres. The
anterior tooth confirms what is shown by the Canterbmy specimen

(Plate XL. fig. 15) respecting the penultimate. It is in an advanced

stage of wear, but exhibits distinctly the discs of three ridges. The
crown is nearly rectangular in form ; the dimensions being 5'1 in. in

length, 2-85 in. of width in front, and 3- in. behind. The posterior

tooth, which is the last or third triie molar, has the crown composed of

four principal ridges, and a complex sub-triangular heel of several

points. The three anterior ridges are partly worn and exhibit well the

characteristic complex trefoil discs of wear. The two posterior ridges

are intact, and the sinuous hollows between them show the very

considerable layer of cement which is present in a greater quantity in

this than in any other species of true Mastodon. The dimensions of

this tooth are about 8 in. in length by 3-5 in. of width in front,

whence it narrows gradually towards the posterior end.—B.M. (Re-

produced in PI. VIII. fig. 3.)

Fig. 4.

—

Mastodon Ohioticus (Blumb.), from North America. Fine

specimen of lower jaw with two last molars, viewed fi-om above. The
anterior or penultimate tooth consists of three ridges separated by trans-

verse uninterrupted valleys ; all the ridges are slightly affected by wear.

The posterior tooth consists of four main ridges and a subordinate talon

ridge ; all untouched by wear.—B.M.
Pig. 5.

—

M. Ohioticus. Profile view of same jaw. One large

and one small mentary foramen.—B.M.
Figs. 6 and 6 a.—Dinotherium Indicum (Falc). Superb fragment

of lower jaw, left side, with molars, brought from Perim Island by Miss

Pepper. The specimen contains nearly the whole of the adult series of

five molars in situ. The contour of the body of the jaw is shown in

the most perfect state of preservation, the fossil having fortunately been

mineralized by means of a very hard siliceo-ferruginous infiltration.

But it has evidently been long rolled about on the sea-beach as a

boulder, so that the crowns of the whole series of molars have been

hammered off nearly level with the alveolar margin of the jaw ; the

surface of the fossil is jet black, and almost all of the matrix has been

cleared away, probably by the long-continited action of the sea, which
has given it a semi-vitreoiis polish. Patches of recent marine shells

are also found on the surface. The symphysis of the jaw is broken off

about 2^ in. in front of the anterior premolar, and the bone is truncated
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behind exactly opposite the point where the coronoid margin of the

ramus begins to rise vip, the fracture passing through the middle of the

last molar, the anterior ridge of which is visible in situ in the jaw.

A detailed description of the points of distinction between this fossil and
the Dinotherium giganteum of Kaup is given in the memoir on Perim
Island fossils (See page 404, and PI. XXXIII. fig. 5).—B.M.
Length of fragment, 17" in. Length of four front teeth, 13-5 in. Length of first

premolar, 3'5 in. Width of first premolar behind, 2-2 in. Length of second premolar,
2-9 in. Width of second premolar behind, 2-6 in. Length of third orfirst tnie molar,
4' in. Width behind, 2-8 in. Length of fourth tooth (second true molar), 3-9 in.

Width, 3-5 in. Depth of jaw to alveolar margin at the second premolar, 9-2 in.

Depth at third tooth or first true molar, 8-7 in. Width of jaw at second pre-

molar, 5'1 in. Width at middle of fourth tooth, 6'4 in. Distance between the
upper margin of mentary foramen and alveolus of first premolar, 3'6 in. Distance
from inferior margin to first premolar, 4'75 in.

Plate XXXVI.
Figs. 1 and 1 a.—Mastodon Sivalensis. Fragment of upper jaw with

(second) milk molar.

Length of tooth, 2'6 in.

Figs. 2 and 2 a.—M. Sivalensis. Fragment of upper jaw with two
milk molars. (Second and third).—B.M.

Length of anterior tooth, 2'6 in. Width, 1-8 in. Length of posterior tooth, 4' in.

Width, 2-3 in.

Figs. 3 and 3 a.—M. Sivalensis. Portion of upper jaw, with frag-

ment of molar. (First or second true m.).—B.M.
Length of fragment of crown, 4* in. Width, 2-9 in.

Figs. 4 and 4 a.— M. Sivalensis. Fragment of upper jaw, with
second ? true molar, presenting five ridges, with alternately disposed

crown mammillffi.—B.M.
Length of molar, 5-6 in. Width, 2-9 in.

Figs. 5 and 5 a.—]\r. Sivalensis. Fragment of upper jaw, with
last? true molar. Five ridges and a hind talon.—B.M.

Length of molar, 6-5 in. Width, 2-9 in.

Figs. 6 and 6 a.—Mastodon Sivcdensis. Last molar, upper jaw,
left side in plan and profile. It has six ridges and a hind talon, and in

this respect it differs from both M. Arvernensis and M, longirostris, but
it most resembles the former in so far as the alternate dispo.?ition of the

crown mammillffi is concerned. The complexity of pattern is even
greater than in the English Crag Mastodon.—Cast in B.M. (Eeproduced
in PI. IX. figs. 1 and 2.)

Length of tooth, 7-8 in. Width, 3-3 in.

Figs. 7 and 7 a.—Mastodon Arvernensis, or the English Crag Mas-
todon. Left upper jaw of a calf, with the last milk molar beautifully

preserved in situ, and the remains of the empty alveolus of the pe-
nultimate milk molar in front of it. The crown is composed of four

ridges with a front and hind talon, and a well-pronounced basal
' bourrelet.' The three anterior divisions are more or less worn,
especially along the inner side ; the last ridge is nearly intact. The
ridges are connected by one or two stout conical mammillaj, interrupt-

ing their transverse continuity, and alternating with the divisions of

the main ridges. The vertical furrowing of the enamel at b and c,

H n 2
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presenting the appearance of a reeded column or of a nnmber of cords

pressed close together, is remarkable. This character is not present in

the corresponding young molars oi Mastodon longirostris, PI. XL. fig. 6,

in which the enamel is irregularly wrinkled but never presents the

symmetrical fluting observed in the ' Crag ' Mastodon. This dif-

ference indeed is sufficient to distinguish the young teeth of the two
species. Discovered in the ' Crag ' at Portwick by Mr. Wigham, and
figured by Lyell, ' Manual of Elementary Geology,' 5th ed. 1855,

p. 166, fig. 133.

Length of tooth, 2'9 in. Width anteriorly, 1-7 in. Width posteriorly, 1'8 in.

Width of grinding surface, 1-2 in.

Figs. 8 and 8 a.—Mastodon Arvernensis. Last true molar, upper
juw, right side, composed of five ridges with an anterior talon, and a
strong back talon. The crown is obscurely divided longitudinally by a
shallow cleft along its axis. Deep clefts or valleys intervene between
the ridges ; but the valleys, instead of being transverse, are interrupted

in the middle by one or more large accessory conical mammillse,

interposed between the ridges and alternating with the outer and inner

divisions. This is the famous Whittingham tooth forming the fi-ontis-

piece of Mr. W. Smith's ' Strata Identified,' and of which a woodcut
(reversed) is given in Owen's ' British Fossil Mammalia,' p. 276.

Length of tooth, 7' in. Width, 2-9 in.

Figs. 9 and 9 a.—Mastodon Arvernensis. Another specimen of last

true molar, upper jaw, left side. This is Captain Alexander's specimen
dredged up between Southwold and Easton, and of which there is a
cast in the Museum of the Geological Society. The specimen is very
black with a sandy matrix and no vertical pillaring. The crown con-
sists of five ridges and a heel ridge of four points. The anterior edge
is broken. The enamel is very thick. There are three sub-altei-nate

mammilla in the first valley. The second and third ridges are very
closely approximated, with but one intermediate mammilla. The third

and fourth are wide apart with three mammilla in the valley. The
fourth and fifth have but one intermediate mammilla.

Figs. 10 and 10 a.—Mastodon longirostris. Antepenultimate true

molar, upper jaw. From Eppelsheim. Cast in B.M.
Length, 4'5 in. Width, 2-5 in.

Figs. 11 and 11a.

—

Mastodon longirostris. Penultimate true molar
from Eppelsheim. Cast in B.M.

Extreme length, 5'4 in. Width anteriorly, 3' in. Width posteriorly, 3-3 in.

Figs. 12 and 12 a.

—

Mastodon longirostris. Last true molar, upper
jaw. Shows five ridges and a talon. The crown is broader, and the

mammillse thicker in proportion to their height, than in M. Arvernensis.
The ridges also are less elevated, and consist of a greater number of
coronal points. The valleys are either entirely open and transverse, or
interrupted only by an insignificant mmiber of warty tubercles. From
Eppelsheim. Cast in B.M.

Length, 9- in. Width, 3-8 in.

Figs. 13 and 13 a.—Mastodon longirostris. Last ti-ue molar, upper
jaw, presenting some characters as fig. 12. From Eppelsheim. Cast
in B.M.

Length, 6-8 in. Width, 2-9 in.
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Plate XXXVII.

Figs. 1 and 1 a.—J\fastodon Sivalensis. Portion of lower jaw, right

side, with first {x) and second milk molars.—B.M.
Length of fragment of jaw, 47 in. Greatest breadth, 2-6 in. Height opposite

posterior border of second milk molar, 2-1 in. Length of first molar, '6 in.

Greatest breadth, -4 in. Length of second milk molar, 1 '8 in. Greatest -width,

1-1 in.

Figs. 2 and 2 a.—M. Sivalensis. Portion of lower jaw, left side,

with symphysis and two outer mentary foramina, and containing first

{x) and second milk molars.—B.M.
Length of symphysis (oblique), 2- in. From first molar to anterior margin of

symphysis, 2-5 in. Length of anterior or first molar, -4 in. Greatest width, -4 in.

Length of second molar, 1-9 in. Greatest width, r2 in. Length of fragment of

jaw, 6-6 in. Greatest breadth, 2-1 in. Height at anterior margin of second molar,
2-3 in.

Figs. 3 and 3 a.—M. Sivalensis. Portion of lower jaw, right side,

with symphysis and third milk, and fragment of fourth, or first true,

molars.i—B.M.
Length of fragment, 12' in. Length of symphysis (ant. post.), 4'4 in. Greatest

width of fragment, 3-8 in. Height at posterior margin of third molar, 4-2 in.

Length of third molar, 3'5 in. Greatest width, '! in.

Figs. 4 and 4 a.—M. Sivalensis. Fragment of lower jaw, left side,

with first ? true molar, imperfect anteriorly.—B.M.
Breadth of jaw, 6'7 in. Height, 5'4 in. Length of tooth (imperfect), 8' in.

Width, 3-2 in.

Figs. 5 and 5 a.

—

M. Sivalensis. Fragment of lower jaw with

portion of true molar well worn. Shows well the alternate discs of

wear.

Figs. 6 and 6 a.—M. Sivalensis. Fragment of lower jaw, left side,

with penultimate ? true molar, imperfect behind.^—B.M.
Width of fragment of jaw, 6"1 in. Height, 6'1 in. Length of fragment of

tooth, 6- in. Width, 3-2 in.

Figs. 7 and 7 a.—M. Sivalensis. Fragment of lower jaw, right

side, with last true molar, much worn, and imperfect in Iront.—B.M.

Length of molar (imperfect), 8'4 in. Width, 3- in.

' In the Museum of the Royal College

of Surgeons (Cat. No. 669) is a beautiful

specimen of ramus of right lower jaw
of a young M. Sivalensis, with the third

milk and first true molar. The anterior

tooth is a little broken and worn out in

front ; it shows six discs of wear and a
large talon ridge. The talon and 4 last

ridges are quite distinct, the 5th and
6th are worn out, and probably an
anterior talon was included with front

ridge. This would make 6 ridges and
a back and front talon, or 8 in all. The
tooth has little cement, the ridges are

low, and there is great plaiting of the

enamel plates in wear. Length of tooth,
4'2 in. ; width at last big ridge, 2'4 in.

;

width at fourth ridge, 2-05 in. ; width
at second ridge, 1-9 in. The posterior

tooth has .5 emerged ridges with a talon

in frrr.t, extending only from the outside.

half way across, but thick. The rest of

the tooth is concealed. The two front

ridges and talon are slightly touched liy

wear. Width of tooth at first ridge,

2-2 in. Width at second, 2-3 in. Length
from middle of first ridge to middle of

fifth (excluding talon), 3" in. The third

ridge shows 11 little points. No. 670
is the left side of the same jaw with
corresponding teeth. The mentary for^

amen is very much in advance of the

fourth tooth, and placed low.—H.F.
^ Another specimen of left lower jaw

of M. Sivalensis, with what is probably
the peniiltimate true molar, is in the

Museum of the Royal College of Sur-

geons (Cat. No. 690). It has four trans-

verse ridges and a heel of two points,

not 5 ridges as stated in catalogue.

Length of tooth, 6'9 in. ; width at first

ridge, 2-4 in. ; at fourth, 2-5 in.—H.F.
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Figs. 8 and 8 a.—M. Swale?isis. Fragment of loM'er jaw, left side,

containing a very perfect specimen of the last lower molar. The
alternate disposition of the mammillEe of the crown is finely exhibited.

Cast in B.M.
Length of tooth, 8-8 in. Width, 2-9 in.

Figs. 9 and 9 a.—Mastodon Arvernensis. Fragment showing pos-

terior half of the last inferior true molar. The mammillaj form two
alternate rows as in.M. Sivalensis, each ridge being composed of a
pair of points. From a cast in Museum of Geological Society.

Length of fragment of tooth, 5'6 in. Width, 3.8 in.

Plate XXXVIII.

Mastodon Perimensis (Falc. and Caut.), from Perim Island.

Front view of skull. Other views of same skull are given in Plate

XXXIX. figs. 1, 2, and 3.

• This cranium is in many respects singularly perfect, although it has

suffered from a crushing force, which has forced in the temples, so as

to have contracted to a few inches the inter-temporal portion of the

forehead. The ascending ramus of the lower jaw on either side is

in situ with the coronoid process and condyle, and, what is more
remarkable, the greater part of the hyoid bone lies upon the

sphenoid. The atlas also was found attached to the condyles. The
teeth are completely hammered do^vn to the margin of the alveoli.

The most remarkable character of all about this head is the low height

of the pterygoid processes of the sphenoid, which are very little higher

than the condyles, and the comparatively little elevation of the condyles

above the palate. The interval between the plane of the lower surface

of the condyles and that of the palate is only 5 inches, the height of the

occiput being 22 inches. This is very much as in the North American
Mastodon, and even more so, so that the plane of the grinder does not

differ much from that of the condyles, thus showing a tendency in the

direction of Dinotherium and the Trilophodon Mastodon Ohioticus.

The pterygoids rise with a sharp posterior border, and do not spread

out into a flap over the posterior border of the maxillary. They are

not rugous as M. Ohioticus, nor are they so far (proportionally) ex-

tended behind. There are two large palatine foramina near the end
of the molar. The molars (allowing perhaps for some distortion from
pressure) run parallel, and do not at any rate diverge in the remark-
able way exhibited by M. Ohioticus; perhaps they are less divergent

even than in M. Sivalensis. The palate looks long. On either side

are two molars, the penultimate and last true. The tusks exhibit an
oval outline on section. Both zygomatic arches are entire. Presented
by Captain Fulljames to B.M.
Extreme length from occiput to broken incisives, 27' in. From posterior surface

of occipital condyles to commencement of diasteme, 25-5 in. Extreme •wddth of
occiput, 20' in. Height of occiput from cond3'les, 22-2 in. From occiput to

broken tips of nasals, 13' in. From tips of incisives (anterior end of nasal open-
ing) to commencement of diasteme, 14-5 in. Width of nasal opening (approximate)
9'8 in. ; antero-post. diameter of nasal opening, 4'3 in. Estimated width of brow
at post, orbitaries, 19' in. Width of brow at middle of orbits, 15' in. Width of
inter-incisive fossa, 2'2 in. Depth of inter-incisive fossa, 3'4 in. Contraction of
muzzle at orbitary foramen, ll'6in. Vertical diameter of right orbit, 4-8 in.

From the auditory foramen to the anterior border of the orbit, 16'5. Transverse
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-diameter of left tusk, 2-9 in. Vertical diameter of left tusk (approximate), 4- in.

Width across the condyles, 7'6 in. Antero-post. diameter of condyle, 3-5 in.

;

transverse diameter of condyle, 2-5 in. Vertical height of condyle, 2-6 in. Antero-
post. diameter of occipital foramen, 2-8 in. ; transverse diameter of occipital foramen,
2'9 in. From anterior border of occipital foramen to niche of palate, 10'9 in.

From niche of palate to beginning of diasteme, 12-7 in. Height of the pterygoids

above the body of the sphenoid, 5-5 or 6- in. Width of outer surface of pterygoids,

7"7 in. Length of two broken molars (surface), 11-7 in. Length of anterior or

penultimate, 4-4 in. ; width, 3-1 in. Length of back molar, 7^4 in. ; width, 3-2 in.

Width of palate between anterior molars, r6in. Width of palate, behind, 3'5in.

Plate XXXIX.
Fig. 1.

—

Mastodon Periviensis. Lateral view of same skull as figured

in Plate XXXVIIL, described above.—B.M.
Fig. 2.

—

Mastodon Perimensis. Palate view of same skull.—B.M.
Fig. 3.

—

Mastodon Perimensis. Occipital view of same skull.—B.M.
Figs. 4, 5, and 6.

—

Mastodon Sivalensis. Fragment of small black

head, three different views. The specimen is very perfect in form*,

without crushing, so far as it goes. The plane of the occiput meets
that of the frontal in a slightly rounded manner. The ligamentary

depression is placed, about the middle of the occiput, and is not deeply

marked, consisting of a dividing crest, separating two diverging pits,

having a heart-shaped outline. The occiput is slightly convex across

and from base to top. The condyles do not project backwards as in

M. Perimensis. The posterior boundary of the temple (edge of

occiput) is inclined to be sharp. There is no tendency to occipital

bosses as in Elephant. The occiput in some respects resembles that of

M. Ohioticns. There is a very obtuse convexity or boss on the middle

of the forehead between the temples.—B.M.
Greatest width of occiput (the half doubled) 22" in. Height of occiput from

surface of condyles, 17' in. Contraction of brow between the temporals, ITS in.

Interval across the condyles, 7'1 in. Antero-post. diameter of left condyle, 4'1 in.

Transverse diameter of left condyle, 2-5 in.

Fig. 7.

—

Mastodon Sivalensis. Fragment of upper jaw with two
molars, broken end of incisives, and anterior portion of zygoma. From
a cast in B.M.

Plate XL.

}
Figs. 1 and 1 a.—Mastodon latidens. Second ? upper milk molar

i with two ridges.—B.M,

/ Length, 1-9 in. ; width, l'4in.>

: Figs. 2 and 2 a.—M. latidens. Third ? upper milk molar with

four ridges.^—B.M.
Length, 3' in. ; width, TS in.

' In the Museum of the Royal College

of Svirgeons is the left side of the upper

jaw of a j'oung Mastodon latidens con-

taining the first and second milk molars.

The anterior tooth is about 1 in. long,

and '8 in. wide, and has two ridges with

a heel. The main ridge is transverse
;

the anterior one is an obtuse cusp.

The tooth is oval, the sharp end being

k

in front. The second milk molar is 2" in.

long by about 1 '6 in. wide. It has three

main transverse ridges and a small

bourrelet ridge in front, and a heel

ridge behind. It expands very widely

in the direction of the orbit. A vertical

section shows something like the enamel

of another small tooth, | inch long.—H.F.
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Figs. 3 and 3 a.—M. latidens. Upper molar (first true ?) with four

ridges and back and front heel.—B.M.
Length, 4- in. ; -width, 2-3 in.

Figs. 4 and 4 a.—M. Perimensis. Fragment of upper molar showing
two ridges and part of a third. The valleys are transver.se, but are

interrupted in the middle by an accessory lobule in front of and behind
each ridge, and the outer termination of each ridge is bounded by a
large mammilla, exactly as in Mastodon latidens.—B.M.

Figs. 5 and 5 a. M. Perimensis. Fragment of lower jaw with
portion of true molar, presenting a similar arrangement of mammillae
to that noted under fig. 4. (See also antea, pp. 117 and 122.)

Length of fragment of molar, 5-4 in. ; width, 3'2 in.

Figs. 6 and 6 a.—Mastodon longirostris. Fragment of right lower
jaw of young calf showing the series of three milk molars in situ. The
third milk molar is nearly intact ; the four ridges of which it is com-
posed are seen to be transverse, compre.«sed, and composed of a number
of little points ; the valleys are open, with the exception of a tubercle

in the first, and two or three minute tubercles in the last valley, Avhich

in no way interrvipt their transver.se continuity. The back talon forms a
low transverse fi-ee ridgelet as in the Mastodon latidens of India. The
enamel is irregularly wrinkled, but exhibits no vertical fluting, as in

M. Arvernensis (&ee Plate XXXVI. fig. 7). The original specimen
from Eppelsheim was formerly in the Earl of Enniskillen's collection,

but is now in B.M. It is also figured by Kaup (' Oss Foss. de Darm-
stadt,' Plate XX. fig. 2.)

Length of first tooth, 1-2 in. Width, -9 in. Length of second tooth, 1-8 in.

"Width, 1-5 in. Length of third tooth, 2-6 in. Width, 21 in.

Figs. 7 and 7 a.—Mastodon angustidens. Third ? milk molar upper
jaw, the crown consisting of three transverse ridges and an accessory

talon of two tubercles. A single tubercle juts out into each of the

hollows between the ridges alternately with the principal points,

accounting for the trefoil-shaped discs, which the worn teeth pre-

sent in this species, so different from the lozenge-shaped discs of M.
Ohioticus. This specimen is from Mr. Edward Charlesworth's collec-

tion, but there is no history as to its origin.—B.M.
Length of tooth, 2-8.in. Width, 1-6 in.

Figs. 8 and 8 a.—M. angustidens. Antepenultimate or first true

molar, having the crown divided into three distinct ridges, with a small

back talon.

Length, 4-6 in. Width, 2-6 in.

Figs. 9 and 9 a.—M. angustidens. Penultimate molar of upper
jaw, consisting of three ridges and a talon appendage of two tubercles

behind. The two anterior ridges are affected by wear ; the last is

almost intact. The intervals, wide and deep, have only a single

mammilla connecting the ridges, about the middle. The crown is

very simple, each ridge consisting of two pairs of points. The tooth

has a strong impression in front, is narrow in front and widens behind.
The drawing is taken from a cast in B.M. The original specimen was
what Cuvier commenced his account of the species, and it is figured by
him in ' Divers Mastodontes,' p. 255, and Plate I. fig. 4. The dimen-
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sions correspond exactly with those of Lartet's Gers specimen, viz. :

Length, 4-5 in. Width in front, 2-1 in. Width behind, 2-6 in.

Figs. 10 and 10 a.—Mastodon Andium. ' Fragment of upper true

molar. Presented by Lord Shelburne. Shows four ridges and portion

of a fifth.—B.M.
Length, 6- in. Width, 3-5 in.

Fig. 11.—J7. Andium. Fragment of upper molar, with discs of three

ridges much worn.—B.M.
Length, 6-2 in. Width, 3-2 in.

Figs. 12 and 12 a.—3/. Andium. Last upper true molar with four

ridges and a complicated heel.—B.M.
Length, 6-8 in. Width, 3-5 in.

Figs. 13 and 13 a.—M. Andium. Fragment of left lower jaw, with
Hecond and third milk molars in situ. The specimen is broken at the

symphysis and coronoid process. From the relative size of the jaw and
the development of the teeth, the animal corresponded to a sucking
Indian elephant of about two years of age. The second milk grinder

is fully protruded, but had barely come into use, the two front ridges

being but slightly abraded. The third is in the state of an intact germ,
and although fully formed, it had not penetrated the gum when the

animal died. These teeth are both three-ridged, with a subordinate

crest in front, and a small bi-tubercular talon behind. They are exactly

alike in form, narrow in front, but broader backwards. The ridges, as

in M. angustidens, consist of two pairs of principal points, which
instead of being nearly simple, as in the latter species, are subdivided

into a vast number of superficial warty tubercles, which jut into the

valleys, forming a bridge or connection between the contiguous ridges,

and interrupting the transverse continuity of the valleys. In this

respect they more resemble the young teeth ofM. longirostris. Specimen
from Buenos Ayres in B.M. (Reproduced in Plate VIII. fig. 1.)

Length of fragment of jaw, 7'6 in. Breadth, 2*7 in. Height, 2"9 in. Length of
second milk molar, 2-6 in. Width, 1-4 in. Length of third milk molar, 3'5 in.

Width, 1-7 in.

Figs. 14 and 14 a.—Mastodon Andium. Fragment of lower jaw
with last true molar, exhibiting four ridges and a complicated heel.

The three anterior ridges are touched by wear.

Length of tooth, 7-8 in. Width, 3-2 in.

Figs. 15 and 15 a.—M. Andium. Greater portion of lower jaw, left

side, with the first and second true molars (penultimate and ante-

penultimate) in situ, showing also the empty alveolus of the last true

grinder and of the third milk tooth. The ternary niimber holds in

the ridges, there being three coUines in each tooth, with an aggregate

nest of tubercles in the intervals. There are no remains of cement.

The anterior tooth is somewhat Avorn, the discs taking the form of a

quadrifoil. This specimen is from Chili, and was presented to the

Museum at Canterbury by General Miller ; there is a cast of it in the

' Memorandum of head of M. Andium
in British Museum, not figured. Shows
palate with molars.

Length of the anterior or inter-maxil-

lary portion of palate, 15- in. Interval

between teeth in front, 4-4 in. ; interval

between teeth behind, 3'4 in. Length
of last molar, left side, 8'75 in. ; width

in front, 3-75 in. ; width behind, 3'25 in.
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British Museum. It is of an age intermediate between the sjDecimens

figured in Plate XXXV. 3, and Plate XL. 13. It is very valuable,

and is believed to be at present unique in Eiirope. (Reproduced in

Plate VIII. fig. 2.)

Length of fragment ofjaw, 1.5- in. Breadth, 4-3 in. Height, 4-1 in. Length of

first molar, 4' in. Breadth, 2'6 in. Length of second molar, 5'5 in. Breadth,
2-7 in.

Fig. 16.

—

Mastodon Ohioticus. Fragment of upper jaw, with three

ridges and fangs of last upper molar, also empty cavity in jaw for fang

of fourth ridge.—B.M.
Length, 6'1 in. Width, 4* in. Height of crown and fang, 7' in.

Fig. 16 a.—M. Ohioticus. Last true molar, upper jaw, with four

main ridges and a heel ; the first ridge only very slightly touched by
wear. In Mastodon Ohioticus the upper teeth are distinctly cleft

lengthwise into two divisions, each division being indistinctly composed
of a pair of confluent points. The plane of the tooth is oblique, sloj^ing

trom the outside, Avhich is higher, to the inside, which is lower, and
this relation continues dui'ing the wear, the inside being the most worn.

The inner division, both anteriorly and posteriorly, throws off the

decurrent talon crests, but in the first two milk teeth the inner division

is smaller than the outer. Precisely the reverse is seen in lower jaw,

the inner ridge being the highest and remaining so during detrition,

while the outer is the lowest but least complex B.M.
Length, 7-3 in. Width, 4- in.

Plate XLI.

Tusks of Proboscidea.i Fragments and sections.

Figs. 1 and 1 a.—Twisted fragment.— B.M.
Length measured along great curvature, 40' in. Direct length or chord of cur-

vature, 28' in. Circumference at proximal end, 12'7 in. Circumference at distal

end, 13'2 in.

Fig. 2.—B.M.
Length, 56' in. Circumference at proximal end, 13'5 in.

Figs. 3 and 3 a.—B.M.
Length of fragment, 122 in. Circumference, 12'2in. Greatest diameter, 3-7 in.

Figs. 4, 4 a, and 4 J.—B.M.
Length of fragment, 12-7 in. Greatest diameter, 7'7 in. Smallest diameter,

6' in.

Fig. 5.—B.M.
Greatest diameter, 98 in. Smallest diameter, 7"2in.

Figs. 6 and 6 a.—Fragment of tusk in socket.

Length of socket, 13'6in. Circumference of tusk, 6 '2 in. Breadth of incisive

alveolar margin, 6'2 in.

Figs. 7 and 7 a.—B.M.
Length, 68' in. Circumference at proximal end, 11 'in.

Figs. 8 and 8 a.—-B.M.
Length of fragment, 33- in. Circumference at smaller end, 16-5 in.

' There is no evidence of any attempt the plate (with the exception of figs. 6

made by Dr. Falconer to determine the and 25) are collected in one place in the

species to which any of these specimens British Museum,
belonged. All the specimens figured in
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Figs. 9 and 9 «.—B.M.
Lfingth, ll-6in. Great diameter, 7"4 in. Small diameter, 5-9 in.

Figs, 10 and 10 a.—B.M.
Length of fragment, 12-4 in. Circumference, 16-6 in.

Figs. 11 and 11 a.—B.M.
Length of fragment, 1 4-7 in. Circumference at upper end, 21-2 in.

Figs. 12 and 12 a.—B.M.
Length along great curvatirre, 23- in. Greatest circumference, 12- in. Least

circumference at tip, 4-8 in.

Figs. 13 and 13 a.—B.M.
Length, 20- in. Greatest circumference, 17' in.

Figs. 14 and 14 a.—B.M.
Length of fragment, 12-7 in. Great diameter of section, 5- in. Smaller diameter

of section, 4 '4 in.

Figs. 15 and 15 a.—B.M.
Length of fragment, 11-8 in. Greatest circumference, 11-5 in.

Figs. 16 and 16 a.—B.M.
Length of fragment, 7'8 in. Greatest circumference, 9-2 in.

Figs. 17 and 17 a.— B.M.
Length, 96 in. Greatest circumference, 7'8in.

Figs. 18 and 18 a.—B.M.
Length, lO^Sin. Greatest circumference, 13'5in.

Figs. 19 and 19 a.—B.M.
Length, 9-2 in. Circumference, 13-5 in.

Figs, 20 and 20 a.— B.M.
Length, 9- in. Circumference, 19-2 in.

Figs. 21 and 21 a.—Matrix with fragments of two tusks.—B.M.

Length of fragment, 22-5 in. Proximal end of left tusk, 6-1 Ly 4-1 in. Proximal

end of right tusk, 5-1 by 4-8 in. Distal end of left tusk, 3-9 by 3- in. Distal end

of right tusk, 4-3 by 4-2 in.

Figs. 22 and 22 a.—B.M.
Length, 14-5 in. Circumference, 13-5 in.

Figs. 23 and 23 a.—Fragment of jaw Avith alveolus of left tusk, and

part of right tusk.—B.M.

Length of fragment of jaw, 137 in. Between external alveolar margins of

incisors, 20-4 in. Great diameter of tusk, 67 in. Lesser diameter of tusk, 67 in.

Fig. 24.—B.M.
Length of fragment of upper jaw, 14'2in.

Figs. 25 and 25 a.—Unequal fragments of two tusks joined together.

Length of great fragment, 10-2 in. Length of small fragment, 7-8 in. Circum-

ference of great fragment, 16- in. Circumference of smaller fragment, 15-3 m.

Plates XLII. and XLIII.

Anterior views of skulls of Proboscidea, restored, in outline.

Plates XLIV. and XLV.

Profile views of skulls of Proboscidea, restored, in outline.
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In these foiir plates' the skulls are classified, and are arranged in a

series forming a transition from one to the other, as follows :
^

I. Trilophodontes.

1.

—

Dinotherium giganteum (after Kaup), with two large deflected

tusks in lower jaw.

2.

—

Dinotherium. Indicrim (not figured).

3.

—

Mastodon Tapirokles (not figured).

4.

—

Mastodon OJiioticus ^ (copied from American Phil. Transactions,

1838, vol. viii. Plate III., adding a tusk to lower jaw).

5.

—

Mastodon angustidens (De Blainville's Osteographie, Plate III.).

6.

—

Mastodon Andium (British Musetun specimen).

II. Tetralophodontes.

7

—

Mastodon Perimensis (Indian collection, see Plates XXXVIII.
and XXXIX.).

8.

—

Mastodon Sivalensis (Indian collection, see Plates XXXII.,
XXXIII., and XXXIV.).

9.

—

Mastodon Arvernensis (after Nesti, imperfect).

10.

—

Mastodon longirostris (after Kaup, imperfect).

11.

—

Mastodon latidens (not figui'ed).

III. Stegodontes.

12.

—

Elephas Cliftii, Clift's specimen, very imperfect.

13.

—

Elephas hombifrons (Indian collection, see Plate XXVII.).
14.

—

Elephas Ganesa (Col. Baker's huge cranium in British
Museum, see Plate XXI.).

' Reproduced in vol. ii.

''Note by Dr. F. in 1857.—'The views
which we entertain were fully elucidated

in 1847 in the four plates of outline-

heads, from Plate xlii. to xlv. of the
" Fauna Antiqua Sivalensis," where a

synopsis is given of all the species, fossil

and recent, then known. The forms
included under the nominal species of
M. angustidens of Cuvier, are there
ranged as four distinct species, viz. :

—

M. (Triloph.) angustidens, M. (Triloph.)

Andium, M. {Tetraloph.) longirostris,

and M. {Tetralopk.) Arvernensis. The
only change which subsequent investiga-

tion on fresh materials has led us to

make is to transfer M. Andium from the
subgenus Trilophodon into that of
Tetralophodon.' In 1863, however, Dr.
F. expressed the OY>\n\on that M. Andium
would, after all, prove to belong to the
Trilophodon group (Memoir on Elephas
Columhi in vol. ii.).

^ Memorandum hy Dr. F. on broken
head of Mastodon Ohioticus.— ' The
occiput forms a vertical plane, the con-
dyles being right under the base, and
not projecting behind. The crista galli

is not very large, and the ligamentary
depression is shallow with divergent

lobes, broad above and narrow below.
The pterygoid alfe of the sphenoid,
instead of overlapping the masillaries
by a conical lamina, rise up in a rough
rugous stem, and are much behind the
last teeth, which are very divergent.
The pterygoids are low, but not more so
than (if so much as) in M. Peri^nensis.

' Extreme length of cranium from
occiput to incisive tips, 34-2 in. "Width
of brow at post orbitaries, 1 9-6 in. Width
at contraction of muzzle near sub-orbitary
foramen, 15-2 in. Width of nasal open-
ing, 5'4 in. Antero-posterior diameter
of orbit, 5'6 in. From anterior margin
of orbit to occipital plane, 22" in. Width
across occipital condyles, 8-7 in. From
anterior margin of occipital hole to niche
of palate, 1 1'o in. Height of the ptery-
goid alae from Vidian hole, 8-5 in. From
back of molar to edge of pterygoid, 4-2

in. Length of molar with four ridges
and a heel, 6-7 in. Width of palate in
front of penultimate teeth, 3-9 in. Width
behind, 3-9 in. Length of palate from
niche to diasteme, 13- in. Interval be-
tween diastemal ridges at commence-
ment, 4-5 in. Interval between tips of
divergence, 5-6 in.

!

'
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15 a.—Elephas insignis, old (Indian collection, see Plate XV.).
15 b.— FAephas insignis (Indian collection, see Plate XVII., fig 1).

15 c.

—

Elephas insignis, youna; (Indian collection, see Plate XVIII.
fig. 3).

IV. LOXODONTES.

16.

—

Elephas planifrons (Indian collection, see Plate IX.).

17.

—

Elephas Africanus (recent head).

18.

—

Elephas priscus (not figured).

V. Elasmodontes.'

19.

—

Elephas meridionalis ^ (after Nesti).

20 a.—Elephas Hysudricus (Indian collection, see Plate IV.).

20 b.—Elephas Hysudricus, yoimg (Indian collection, see Plate

VI.).

21.— Elephas antiquus^ (not figured).

22.

—

Elephas Naniadicus (Indian collection, see Plate XII. A.).

23 a.—Elephas Indicus * (Dauntela var.).

' The designation of Elasmodus having
been preoccupied by Sir Philip Egerton
for a series of fossil fish, Dr. F., in 1867
substituted the term Euelephas for

Elasniodon.
" This is erroneously designated E.

antiqims in the plate (see note, page 443).

The illustration is taken from Nesti's

figure. The skull is nearly perfect in

the frontal and occipital regions, con-

dyles, niaxillaries, and molars, but im
4

perfect in the facial portion, the border
of the nasal opening being broken, to-

gether with the terminal portion of the

incisive alveoli and zygomatic arches.

The line formed by the posterior border
of the vertex is transverse, the fossa

being overarched by a produced fold of

the vertex.
' Elephas meridionalis in Plate (see

note, page 443).

Comparison between Mukna and Dauntela varieties of Elephas Indicus.

Mukna (big head). Dauntela.

Extreme length of cranium
Width between zygomatics

Ditto post-orbitarj' processes

Length from niche of occiput to tips of nasals

Greatest width of occiput .

Width of nasal opening

Depth of ditto ....
Width of tusk-sheaths

Narrow width of brow
Depth of orbit ....
Height from condyles to occiput .

Across condyles ....
From condyles to tip of tusk- sheath

From ditto to anterior margin of molar alveolus

From anterior margin occipital hole to posterior

border palate ....
Length of palate

Depth of head from condyles to frontal surface at

middle, opposite nasal opening

Height from diastemal surface to bulge of occiput

Length of condyloid surface ...
From ear-hole to top of occiput .

Length of anterior tooth, upper jaw
Width ditto ditto

Number of plates, about ten

Inches
40-5

29-5

22-5

22-0

31-0

14'0

5-75

14-25

13-5

6-5

22-25

8-75

33-0

22-5

12-0

8-0

23-5

30-75
6-6

190
8-37'

3-5

Inches
41-5

29-75
24-0

21-0

30-5

15-0

5-75

17-5

13-25

6-5

220
8-5

35-25

22-25

11-5

9-5

23-5

31-25

6-25

19-0

dropped out
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23 b.—Elephas Indicus (Mukna var.).

23 c.

—

Elephas Indicus (young).

24.

—

Elephas jJrimigenius (Fischer's drawing).

Plate XLVI.i

Figs. 1 to 11.—Atlases of Proboscidea.

Figs. 1, 1 a, and 1 b.

Between extreme points of transverse processes, 16'7 in. Between extreme

points of anterior articular surfaces, 8'5 in. Height, 9-3 in. Length of inferior

arch, under surface, 2-8 in.

Figs 2, 2 a, and 2 b.

Between extreme point of anterior articular surfaces, 8'6 in. Height, 8'7 in.

Length of inferior arch (interiorly), 2'7 in. Height of orifice, 4-3 in. Breadth

of spinal canal, 3'2 in. Narrowest part, 2'1 in. Breadth of fossa for odontoid

process, 2'6 in.

Figs. 3, 3 a, and 3 b.

Between extreme points of anterior articular surfaces, 9'0 in.

Height of orifice, 3-8 in. Breadth of odontoid fossa, 2-5 in
~

canal, 3-8 in.

Figs. 4, 4 a, and 4 b.

Between extreme points of transverse processes, 14-8 ii

points of anterior articular surfaces, 7'5 in. Height, 7'7 in.

arch (below) antero-posterior, 2-5 in. Great diameter of vertebral foramen

Length of superior arch (antero-posterior), 3'2 in.

Height, 8-1 in.

Breadth of spinal

Between extreme
Length of inferior

1-2 in.

Fig. 5.

Height, 7'7 m.

Fig. 6.

Between extreme points of anterior articular surfaces, 7'8 in.

Figs. 7, 7 a, and 7 b.

Between extreme points of transverse processes, 14'7 in.

points of anterior articular surfaces, 8'7 in. Height, 7'6 in.

of lower arch (interiorly), 2"6 in.

Fig. 8.

Between extreme points of transverse processes, 17'4: in.

Height, 6-6 in.

Between extreme
Antero-posterior

Height, 8-6 in.

Comparison between Mukna and Bauntela—continued.

Dauntela.
Inches

Length of anterior tooth, lower jaw
Width ditto ditto

Length of lower jaw from tip to posterior edge at

middle of height

Height of jaw to alveolus

Thickness of jaw (diam.)

Height of condyles

Height to coronoids

Antero-posterior diameter leaf

Interval between condyles, inside

Ditto ditto outside

Mukna (big head)
Inches

g.g- > dropped out

22-5

6-5

6-37

20-

16-5

13-5

14-

25-

6-5

6-

18-

12-5

10-25

14-

21-5

The plates of teeth in the Mukna
variety slope greatly backwards and are

excessively and finely crimped ; those of

Dauntela are much less crimped.
" The specimens figured in Plates

xlvi. to Ivi. inclusive, are mostly in

the British Museum, except where the

contrary is stated. Except in a few in-

stances, no attempt was made by Dr. F. to

df-termine the species of Proboscidean to

which the bone belonged.



DESCRIPTION OF PLATES. 479

Fig. 9.

Between extreme points of anterior articular surfaces, 7'8 in. Height, 7'7 in.

Fig. 10.

Between extreme points of anterior articular surfaces, 10'4 in. Height, 10' in.

Length antero-posterior of siiperior arch, 3'6 in. Length antero-posterior of

inferior arch, 3'1 in.

Fig. 11.

Between extreme points of anterior articular surfaces, 9'2 in. Height, 6'9 in.

Antero-posterior of superior arch, 2'8 in. Antero-posterior of inferior arch,

2-1 in.

Fig. 12.—Basilar process of occipital bone with condyles and foramen
magnum of a Proboscidean.

Between extreme points of occipital condyles, 10-0 in. Vertical diameter of

condyle, 4'5 in. Transverse diameter of foramen magnum, 3-6 in. Vertical

diameter of foramen magnum, 3-1 in.

Plate XLVII.

Axes and other vertebrse of Proboscidea.

Figs. 1 and 1 a.—Axis.

Length of body inferiorly, including the odontoid, 6-0 in. Breadth of body
posteriorly, 6'5 in. Height of tlie posterior surface of body, 5'1 in. Height
of spinal canal, 2'6 in. Breadth of spinal canal, 2'2 in. Height of upper surface

of spine from inferior surface of the body, posteriorly, 10"6 in. Antero-posterior

diameter of spinal platform, 4'5 in.

Figs. 2 and 2 a.—Axis.

Length of body inferiorly, including the odontoid, 7"4 in. Breadth of body
posteriorly, 6'8 in. Height of posterior surface of body, 6'3 in. Height of spinal

canal, 2*8 in. Breadth of spinal canal, 2-8 in. Height of upper surface of spine

from inferior surface of the body posteriorly, IS'S in. Antero-posterior diameter

of spinal platform, 5'3 in. Between extreme points of transverse processes, 12- in.

Figs. 3 and 3 a.—Axis.

Length of body, 4-6 in. Breadth of body posteriorly, 4'5 in. Height of body,
4'5 in.

Figs. 4 and 4 a.—Axis.

Length of body, 6'8 in. Breadth of body posteriorly, 6'3 in. Height of body,
6-7 in.

Figs. 5 and 5 a.—Axis.

Length of body, 6'4 in. Breadth of body posteriorly, 5-5 in. Height of body,
6-3 in.

Figs. 6 and 6 a.—Axis.

Length of body, 4-0 in. Breadth of body posteriorly, 4-4 in. Height of body,
3-6 in.

Figs. 7 and 7 a.— Axis.

Length of body, 6'3 in. Breadth of body posteriorly, 7'0 in. Height of body,
6-0 in.

Figs. 8 and 8 a.—Axis.

Length of body, 5-6 in. Breadth of body posteriorly, 6-4 in. Height of body,
5'5 in.

Figs. 9 and 9 a.—Axis.

Length of body, 6-0 in. Breadth of body posteriorly, 6.3 in.

Fig. 10.—Eight vertebrae conjoined. They are the posterior cervical

and anterior dorsal.

L
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Fig. 11.—Fragment of dorsal vertebra.

Height of posterior surface of body, 5'6 in. Breadth of posterior svirface at

inferior angles of costal pits, 5'6 in. Length of body inferiorly, 2'7 in.

Fig. 12.—Dorsal vertebra.

Between extreme points of transverse processes, 12'7 in. Height of body
posteriorly, 5'5 in. Breadth of body posteriorly, 67 in. Length of body
inferiorly, 2'8 in.

Fig. 13.—^Dorsal vertebra.

Between extreme points of transverse processes, 13'2 in. Height of body
posteriorly, 5'6 in. Breadth of body posteriorly, 6'2 in. Length of body
inferiorly, 3'1 in.

Fig. 13 a.—Dorsal vertebra.

Between extreme points of transverse processes, 14- in. Height of body
posteriorly, 6'7 in. Length of body inferiorly, 3-7 in.

Fig. 14.—Lumbar vertebra.

Height of body posteriorly, 5' in. Breadth of body posteriorly, 6"5 in. Length
of body inferiorly, 3- in. Between extreme points of transverse processes, 8'6 in.

Fig. 15.—Lumbar vertebra.

Height of body posteriorly, 3'7 in. Breadth of body posteriorly, 4'2 in. Length
of body inferiorly, 3'2 in. Between extreme points of transverse processes, 6'6 in.

Fig. 16.—Portion of sacrum, comprising three upper sacral vertebra

and portion of a fourth.

Length of fragment, 13'3 m. Length of three upper sacral vertebrae, 10'2 in.

Between extreme points of transverse processes, 10'4 in. Height of body (iipper,

right), 3'5 in. Transverse of body (upper), 6'1 in.

Plate XLVIII.

Bones of anterior extremity of Proboscidea.

Figs. 1, la, and 1 h.—Elephas Namadicus, from the Nerbudda.
Upper end of shaft, and articulating extremity of leib humerus.

Length of fragment, 29'6 in. Transverse diameter of upper extremity, 14-4 in.

Antero-posterior diameter of great tuberosity, 12'2 in. Antero-posterior diameter of

head (articular surface), 11 '8 in. Transverse diameter, 8' in. Smallest trans-

verse diameter of shaft in centre, 10"3 in. Smallest antero-posterior diameter of

shaft, in centre, 3'7 in.

Figs. 2, 2 a, and 2 h.—E. Namadicus. Fragment of shaft and
iipper articulating extremity of united radius and ulna, left side.

Specimen formerly in United Service Museum.
Extreme length, 40' in. Extreme width below sigmoid cavity in fig. 2 a, 10' in.

Depth from upper and back part of olecranon to anterior angle of sigmoid cavity,

fig. 2 b, 14-5 in.

Figs. 3, 3 a, and 3 h.—Fragment of shaft and upper end of left

humerus of a Proboscidean.

Length of fragment, 18'8 in. Transverse diameter of upper extremity, 12'2 in.

Antero-posterior diameter of great tuberosity, IT in.

Fig. 4.—Upper articulating end of left humerus.

Length, 13'5 in. Transverse diameter, lOo in. Antero-posterior diameter of
great tuberosity, II' in.

Fig. 5.—Upper articulating end of left humerus.

Length of fragment, 18'2 in. Transverse diameter of upper end, 13' in. Antero-
posterior diameter of great tuberosity, 1 0'5 in. Antero-posterior diameter of articular

surface of head, 9'8 in. Transverse diameter of articular surface of head, 6'4 in.
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Fig. 6.—Upper articulating end of left humerus.
Length, 13' in. Transverse diameter of upper end, 12' in, Antero-posterior

diameter of great tuberosity, 10-5 in.

Fig. 7.—Upper articulating end of right humerus.
Length, 15- in. Transverse diameter of upper end, 12-7 in. Antero-posterior

diameter of articular surface, 9-2 in. Transverse diameter of articular surface, 7-5 in.

Fig. 8.—Upper articulating end of left humerus.
Length, 11-6 in. Transverse diameter of upper end, 9- in. Antero-posterior

diameter of great tuberosity, 8'5 in.

Fig. 9.—Upper articulating end of right humerus.
Length, 9-5 in. Transverse diameter of upper end, 9'5 in. Antero-posterior

diameter of great tuberosity, 9 '5 in. Antero-posterior diameter of articular
siu-face, 7'9 in. Transverse diameter of articular surface, 6-2 in.

Fig. 10.—Upper articulating end of left humerus.
Length, 11-4 in. Transverse diameter of upper end, 9'4 in. Antero-posterior

diameter of great tuberosity, 7'7 in. Antero-posterior diameter of articular surface,
6'8 in. Transverse diameter of articular surface, .5'5 in.

Figs. 11, 11 a, and 11 b.—Lower end of shaft and articular surface of
left humerus.

Length of fragment, 21 '5 in. Breadth of inferior extremity, including external
condyloid ridge, 11' in. Breadth of trochlear surface, 9-5 in. Smallest antero-
posterior diameter of trochlear surface, 4-4 in. Circumference at broken extremity,
18-7 in.

Figs. 12, 12 a, and 12 b.—Lower end of shaft and articular surface

of left humerus.

Length, 14'3 in. Breadth of inferior extremity, including external condyloid
ridge, 10-2 in. Breadth of trochlear stirface, 8-6 in. Smallest antero-posterior
diameter of trochlear surface, 4'1 in.

Figs. 13, 13 a, and 13 b.—Lower end of shaft and articular siirface

of right humerus.

Length, 17"3 in. Breadth of inferior extremity, including external condyloid
ridge, 12- in. Breadth of trochlear sirrface, 9-3 in. Smallest antero-posterior

diameter of trochlear sm-face, 4-7 in.

Figs. 14, 14 a, and 14 b.—Lower end of shaft and articular surface

of left humerus.

Length, 14' in. Breadth of inferior extremity, including external condyloid
ridge, 14-7 in. Breadth of trochlear surface, 11-9 in. Smallest antero-posterior
diameter of trochlear surface, 4'4 in.

Fig. 15.—Lower articulating end of left humerus.
Breadth of inferior extremity, including external condyloid ridge, 13- in.

Breadth of trochlear surface, 10' in. Smallest antero-posterior diameter of troch-

lear surface, 4-5 in.

Fig. 16.—Lower articulating end of left humerus.
Breadth of inferior extremity, including external condyloid ridge, 9- in. Breadth

of trochlear surface, 7'3 in. Smallest antero-posterior diameter of trochlear sur-
face, 33 in.

1

- Fig. 17.—Lower articulating end of right humerus.
H Length, 13-6 in. Breadth of inferior extremity, including external condyloid

' ridge, 11- in. Breadth of trochlear surface, 9-8 in. Smallest antero-posterior dia-

meter of trochlear surface, 5' in.

I

Fig. 18.—Lower articulating end of left humerus.
Breadth of inferior extremity, including external condyloid ridge, 9'7 in.

A£OL. I. II
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Breadth of trochlear surface, 8-5 in. Smallest antero-posterior diameter of troch-

lear surface, 3'5 in.

Fig. 19.—Lower articulating end of right humerus.

Length, 15- in. Breadth of inferior extremity, including external condyloid

ridge, 12-4 in. Breadth of trochlear sui-face, 9-7 in. Smallest antero-posterior

diameter of trochlear surface, 4' in.

Fig. 20.—Lower articulating end of right humerus.

Breadth of inferior extremity, including external condyloid ridge, 12' in.

Breadth of trochlear surface, 9-6 in. Smallest antero-posterior diameter of troch-

lear surface, 4' 7 in.

Fig. 21.—Lower articulating end of right humerus.

Length, 1.5-7 in. Breadth of inferior extremity, including external condyloid

ridge, 12-4 in. Breadth of trochlear surface, 10-1 in. Smallest antero-posterior

diameter of trochlear surface, 4'3 in.

Figs. 22, 22 a, and 22 b.—Upper end of shaft and articular surface

of united radius and ulna, left side.

Length, 22-4 in. Width of upper end or head (fig. 22 a), 7-4 in. Depth (fig. 22 b),

10-5 in.

Figs. 23 and 23 b.—Upper end of shaft and articular surface of

united radius and ulna, right side.

Length, 17- in. Width of upper end or head, 7-5 in. Depth (6), 122 in.

Fig. 24.—Upper articular surface of radius and ulna, right side.

Width of upper end or head, 9-6 in. Depth, 127 in.

Fig. 25.—Upper articular surface of radius and ulna, left side.

Width of upper end or head, 7' in. Depth, 10-8 in.

Fig. 26.—Upper articular surface of radius and ulna, left side.

Width, 7-8 in. Depth, 10-2 in.

Fig. 27.—Upper articular surface of radius and ulna, left side.

Width, 6-8 in. Depth, 10- in.

Fig. 28.—Upper articular surface of radius and ulna, left side.

Depth to internal angle of ulna, 10-7 in.

Figs. 29 and 29 a.—Upper articular surface of radius and ulna,

right side.

Length, 12-5 in. Depth to internal angle of ulna, 11'3 in.

Plate XLIX.

Bones of anterior extremity of Proboscidea.

Fig. 1.— Fragment of right scapula, showing spine, glenoid

cavity, &c.

Length of fragment, 227 in. Breadth of fragment (greatest), 13- in. Greatest

height of spine above infra-spinous fossa, 7-2 in. Greatest diameter of glenoid

cavity, 7'5 in. Lesser diameter of glenoid cavity, 5' in.

Figs. 2 and 2 a.—Fragment of right scapula, showing spine and

glenoid cavity.

Length of scapula, 31- in. Breadth of fragment, 11-2 in. Height of spine,

7'0 in.

Fig. 3.—Fragment of right scapula, including glenoid cavity.

Length of fragment, 14- in. Greatest diameter of glenoid cavity, 6-6 in. Lesser

diameter of glenoid cavity, 3"6 in
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Pigs. 4 and 4 b.—Fragment of right scapula, including glenoid
cavity.

Length of fragment, 14-8 in. Greatest diameter of glenoid cavity, 9-4 in.

Lesser diameter of glenoid cavity, 5'5 in.

_
Figs. 5, 5 a, and 5 b.—Upper end of shaft and articular head of

right humerus.
Extreme length, 22- in. Transverse diameter of upper extremity, 97 in. An-

tero-posterior of great tuberosity, 8-6 in. Antero-postarior of articular surface of
head, 7-3 in. Transverse surface of head, 4-2 in. Smallest transverse diameter of
shaft, 47 in. Smallest antero-posterior diameter of shaft, 3-2 in.

Figs. 6, 6 a, and 6 b.—Lower end of shaft and articular surface of
left humerus.

Length, 17'6 in. Breadth of inferior extremity, including condyloid ridge,
12- in. Transverse diameter of trochlea, 9-3 in. Smallest antero-posterior diam.
of trochlea, 4-2 in.

Figs. 7, 7 a, and 7 b.—Lower end of shaft and articular surface of
left humerus.

Length, 14- in. Breadth of inferior extremity, including condyloid ridge, 10- in.

Transverse diameter of trochlea, 8-6 in. Smallest antero-posterior diameter of
trochlea, 4'3 in.

Figs. 8, 8 a, and 8 b.—Upper articulating extremity of left radius and
ulna.

Length, 19-2 in. Breadth of sigmoid cavity, 97 in. Depth or greatest oblique
diameter from before backwards («), 12-9 in.

Fig. 9—Lower end of right radius and ulna.

Length, 14- in. Width of united extremities, 11- in. "Width of ulna, 7-3 in.

Figs. 10 and 10 a.—Lower end of left radius and idna.
Length, 12-.5 in. "Width of united extremities, 11-4 in. "Width of ulna, 6-2 in.

"Width of radius, 4-6 in.

Figs. 11 and 11 a.—Lower end of right radius and ulna. This
specimen is from Perim Island.

Extreme length, 14-2 in. "Width of conjoined ends, 10- in. "Width of ulna, 4-5 in.

"Width of radius, 6- in.

Figs. 12 and 12 a.—Lower end of right radius and ulna.

Length, 10-4 in. Breadth of inferior extremity, 6-3 in.

Figs. 13 and 13 a.—Lower end of left ulna.

Length, 13-5 in. Breadth of inferior extremity, 6-9 in. Antero-posterior
diameter of inferior extremity, 6'3 in.

Figs. 14 and 14 a.—Lower end of right ulna.

Length, 8-5 in. Breadth of inferior end, 6-4 in. Antero-posterior diameter of
inferior end, 5'6 in.

_
Fig. 15.—Lower end of right radius and ulna. The radius is to

right of figure.

Length, 12-2 in. Breadth of conjoined extremities, 10-5 in.

Fig. 16.—Lower end of right radius and ulna.

Breadth of conjoined extremities, 9-4 in. Breadth of ulna, 5-5 in. Breadth of
radius, 4-3 in.

Fig. 17.—Lower end of right ulna.

Breadth, 5 '3 in.

Fig. 18.—Lower end of right ulna.

Breadth, 6-2 in.
" '

I I 2
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Fig. 19.—Lower end of right radius.

Length, ITS in. Breadth of inferior extremity, 6'4 in.

Fig. 20.—Lower end of left radius.

Breadth, 4-2 in. Antero-posterior diameter, 5'8 in.

Fig. 21.—Lower end of right radius.

Breadth, 5'5 in.

Fig. 22.—Lower end of left ulna.

Breadth, 6'6 in.

Fig. 23.—^Lower end of right radius.

Breadth, 3-9 in.

Fig. 24.—Lower end of right radius.

Breadth of inferior extremity, 4-3 in. Extreme length, 8-8 in. Antero-posterior

diameter of inferior extremity, 5'2 in.

Fig. 25.—Lower end of left tdna.

Length, 10-5 in. Breadth of inferior extremity, 5'8 in. Antero-posterior diam.

of inferior extremity, 5'4 in.

Fig. 26.—Lower end of left radius.

Breadth, 3'4 in.

Fig. 27.—Lower end of left radius.

Length, 17"7 in. Breadth of inferior extremity, 4- in.

Fig. 28.—^Lower end of left radius.

Breadth, 4'8 in.

Fig. 29.—^Lower end of left ulna.

Breadth of inferior extremity, 5-3 in. Antero-posterior of inferior extremity, 4-3 in.

Fig. 30.—Lower end of left ulna.

Breadth, 4' 8 in.

Fig. 31.—Lower end of left ulna.

Breadth, 5'5 in. Antero-posterior diameter, 5'5 in.

Fig. 32.—Lower end of right ulna.

Breadth, 4' in.

Fig. 33.—Lower end of left ulna.

Breadth, 7'1 in. Antero-posterior diameter, 4-4 in.

Fig. 34.—Lower end of right ulna.

Breadth, 7" in. Antero-posterior diameter, 6- in.

Fig. 35.—Lower end of left ulna.

Breadth, 7'1 in. Antero-posterior diameter, 6-4 in.

Fig. 36.—Lower end of right ulna.

Breadth, 7-4 in. Antero-posterior diameter, 6-8 in.

Plate L.

Bones of anterior extremity of Proboscidea.

Fig. 1.—Lower end of right radius and ulna, with bones of carpus

(semilunar, trapezoid, os magnum and unciform) and metacarpus

(second, third, and fourth).

Length of fragment of ulna, 10-9 in. Length of fragment of radius, 9-2 in.

Breadth of semilunar, 4'7 in. Vertical diameter of semilunar in centre, 2'5 in.

Vertical diameter of trapezoid, 2-6 in. Transverse diameter of trapezoid, 3-2 in.

Transverse diameter of os magnum, 3- in. Vertical diameter of os magnum, 2-9 in.
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Transverse diameter of unciform, 4- in. Vertical diameter of unciform, 3" in.

Length of second metacarpal, 4-5 in. Breadth of second metacarpal, 2-5 in.

Length of third metacarpal, 4-2 in. Breadth of third metacarpal, 3-3 in. Length
of fourth metacarpal, 2-5 in. Breadth of fourth metacarpal, 2-5 in. Breadth of
inferior extremity of radius, 4-8 in. Breadth of inferior extremity of ulna, 7" in.

Figs. 2, 2 a, and 2 h.—Lower end of left ulna («), with bones of

carpus (scaphoid (l), semilunar (2), cuneiform (a), pisiform (4), tra-

pezium (5), trapezoid (6), os magnum (7), and unciform (s) }, and
middle metacarpal (9).

Breadth of lower extremity of ulna, 5-5 in. Vertical diameter of scaphoid,
5-1 in._ Antero-posterior diameter of scaphoid, 3-9 in. Transverse diameter of
scaphoid, 2-1 in. Vertical diameter of semilunar, 2-9 in. Antero-posterior dia-

meter of semilunar, 5-2 in. Transverse diameter of semilunar, 5-6 in. Vertical
diameter of cuneiform, 2-8 in. Autero-posterior diameter of cuneiform, 47 in.

Transverse diameter of cuneiform, 7" in. Vertical diameter of pisiform, 6-3 in.

Transverse diameter of pisiform, 3-4 in. Antero-posterior diameter of pisiform,
2-1 in. Vertical diameter of trapezium, 37 in. Transverse diameter of trape-
zium, 4-6 in. Antero-posterior diameter of trapezium, 3-3 in. Vertical diameter
of trapezoid, 2-3 in. Transverse diameter of trapezoid, 3-3 in. Antero-
posterior diameter of trapezoid, 3-5 in. Vertical diameter of os magnum, 3-1 in.

Transverse diameter of os magnum, 3-2 in. Antero-posterior diameter of os mag-
num, 4-8 in. Vertical diameter of unciform, 3-3 in. Transverse diameter of unci-
form, 5' in. Antero-posterior diameter of unciform, 4-3 in. Transverse diameter of
medius metacarpal, 27 in. Antero-posterior diameter of medius metacarpal, 4' in.

Figs. 3 and 3 a.—Eight scaphoid.

Figs. 4 and 4 a.—Left scaphoid.

Length, 5-6 in. Breadth, 3'8 in. Thickness, 2-6 in.

Figs. 5 and 5 a.—Left scaphoid.

Length, 4-9 in. Breadth, 4-1 in. Thickness, 2-3 in.

Figs. 6, 6 a, and 6 h.—Eight semilunar.

Height, 2-8 in. Breadth, 5-3 in. Antero-posterior diameter, 5- in.

Figs. 7, 7 a, and 7 h.—Left semilunar.

Height, 2-8 in. Breadth, 4-2 in. Antero-posterior diameter, 4-6 in.

Figs. 8, 8 a, and 8 h.—Eight semilunar.

Height, 2-5 in. Breadth, 4-4 in. Antero-posterior diameter, 4-5 in.

Figs. 9, 9 a, and 9 h.—Eight semihmar.
Height, 27 in. Breadth, 4-4 in. Antero-posterior diameter, 4-5 in.

Figs. 10, 10 a, and 10 h.—Eight semilunar.

Height, 3- in. Breadth, 5-4 in. Antero-posterior diameter, 5-8 in.

Figs. 11, 11 a, and 11 h.—Eight semihinar.

Height, 27 in. Breadth, 4-4 in. Antero-posterior diameter, 4-8 in.

Figs. 12, 12 a, and 12 b.—Left semihmar.
Height, 27 in. Breadth, 4-6 in. Antero-posterior diameter, 4-2 in.

Figs. 13, 13 a, and 13 h.—Eight semilunar.

Height, 3- in. Breadth, 5-5 in. Antero-posterior diameter, 5- in.

Figs. 14, 14 a, and 14 5.— Left semilunar.

Height, 2-2 in. Breadth. 4-3 in. Antero-posterior diameter, 4-2 in.

Figs. 15, 15 a, and 15 b.—Eight semilunar.

Height, 2-6 in. Breadth, 4-8 in. Antero-posterior diameter, 5-1 in.

Figs. 16, 16 a, and 16 b.—Eight cimeiform.

Height, 2-1 in. Transverse diameter, 5 3 in. Antero-posterior diameter, 4-3 in.
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Figs. 17, 17 a, and 17 h.—Eight cuneiform.

Height, 1-7 in. Transverse diameter, 4-8 in. Antero-posterior diameter, 3-3 in.

Figs. 18, 18 a, and 18 b.—Eight cuneiform.

Height, 26 in. Transverse diameter, 5"8 in. Antero-posterior diameter, 4-4 in.

Figs. 19, 19 a, and 19 b.—Eight cuneiform.

Height, 2-8 in. Transverse diameter, 6'4in. Antero-posterior diameter, 4-4 in.

Figs. 20, 20 a, and 20 b.—Eight cuneiform.

Figs. 21, 21 a, and 21 b.—Left cimeiform.
Height, 2-6 in. Transverse diameter, 5'2in. Antero-posterior diameter, 4-3 in.

Figs. 22 and 22 a.—Left pisiform.

Height, 5 '3 in. Breadth, 3-5 in. Thickness, 2-3 in.

Figs. 23 and 23 a.—Left pisiform.

Height, 5! in. Breadth, 2-8 in. Thickness, 2- in.

Figs. 24 and 24 a.—Left pisiform.

Height, 4-6 in. Breadth, 3- in. Thickness, 2- in.

Figs. 25 and 25 a.—* Figured by mistake. Ought to have been

erased.'— [H.F.]

Figs. 26, 26 a, 26 b, and 26 c—Left trapezoid.

Height, 2-5 in. Breadth, 3- in. Antero-posterior diameter, 41 in.

Figs. 27, 27 a, 27 b, and 27 c.—Eight trapezoid.

Height, 2'5 in. Breadth, 3'2in. Antero-posterior diameter, 4-3 in.

Plate LI.

Bones of anterior extremity of Proboscidea.

Figs. 1, la, 1 b, 1 c, and 1 d.—Left os magnum.

Figs. 2, 2 a, 2 6, 2 c, and 2 d.—Left os magnum.
Antero-posterior diameter, 5'3 in. Transverse, 3'6 in. Vertical, 4'4 in.

Figs. 3, 3 a, 3 5, 3 c, and 3 d.—Left os magnum.
Antero-posterior diameter, 5'1 in. Transverse, 3'8in. Vertical, 4'4 in.

Figs. 4, 4 a, 4 J, 4 c, and 4 d.—Left os magnum.
Antero-posterior diameter, 5'2in. Transverse, 3'3in. Vertical, 4'4 in.

Figs. 5, 5 a, 5 5, 5 c, and 5 d.—Eight os magnum.
Antero-posterior diameter, 5-6 in. Transverse, 4'3 in.

Figs. 6, 6 a, 6 5, 6 c, and 6 d.—Left os magnum.
Antero-posterior diameter, 6"4in. Transverse, 6'8in. Vertical, 5'7 in.

Figs. 1,1 a, 1 b, and 7 c.—Eight unciform.

Antero-posterior diameter, 47 in. Transverse, 4'4 in. Vertical, 47 in.

Figs. 8, 8 a, 8 b, and 8 c.—Left unciform.

Antero-posterior diameter, 5' 6 in. Transverse, 5' in. Vertical, 5 '1 in.

Figs. 9, 9 a, 9 b, and 9 c—Left unciform.

Antero-posterior diameter, 6' in. Transverse, 4'6in. Vertical, 3'8. in.

Figs. 10, 10 a, 10 b, and 10 c.—Eight unciform.

Antero-posterior diameter, 6'2 in. Transverse, 5' in. Vertical, 47 in.

Figs. 11, 11 a, 11 b, and 11 c.—Left imciform.

Antero-posterior diameter, 47 in. Transverse, 4'5 in. Vertical, 4'2 in.
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Pigs. 12, 12 a, 12 b, and 12 c.—Left unciform.

Antero-posterior diameter, 4' in. Transverse, 3'6 in. Vertical, 3"5 in.

Figs. 13, 13 a, and 13 b.—Left poUex metacarpal.

Length, 6'2in. Height of posterior surface, 3-8 in. Breadth ditto, 2-3 in.

Figs. 14, 14 a, and 14 b.—Right index metacarpal.

Length, 8'3 in. Breadth of posterior surface, 2'9 in.

Figs. 15, 15 a, and 15 b.— Left index metacarpal.

Length, 6-8 in. Height of posterior siorface, 3-3 in. Breadth ditto, 2-5 in.

Figs. 16, 16 a, and 16 b.—Left index metacarpal.

Length, 6-9 in. Height of posterior surface, 4-3 in. Breadth ditto, 2-6 in.

Figs. 17, 17 a, and 17 b.—Eight medius metacarpal.

Length, 7'8 in. Height of posterior surface, 4- in. Breadth ditto, 2-8 in.

Figs. 18, 18 a, and 18 b.—Right medius metacarpal.

Length, 8-5 in. Height of posterior surface, 4'9 in. Breadth of ditto, 3'8 in.

Figs. 19, 19 a, and 19 b.—Right medius metacarpal.

Length, 8-6 in. Height of posterior surface, 4'8 in. Breadth of ditto, 3'4 in.

Figs. 20, 20 a, and 20 b.—Right medius metacarpal.

Length, 10' in. Height of posterior surface, 5' in. Breadth of ditto, 4-6 in.

Figs, 21, 21 a, and 21 b.—Left annular metacarpal.

Length, 7-1 in. Height of posterior surface, 3-9 in. Breadth of ditto, 3-4 in.

Figs. 22, 22 a, and 22 b.—Left annular metacarpal.

Length, 8- in. Height of posterior surface, 3-8 in. Breadth of ditto, 3-5 in.

Figs. 23, 23 a, and 23 b.—Left annular metacarpal.

Length, 7'3 in. Height of posterior surface, 3'6 in. Breadth of ditto, 3' in.

Figs. 24, 24 a, and 24 b.—Right minimus metacarpal.

Length, 6" in. Height of posterior surface, 2-9 in. Breadth of ditto, 2'6 in.

Figs. 25, 25 a, and 25 b.—Right minimus metacarpal.

Length, 7'4in. Height of posterior surface, 4'1 in. Breadth of ditto, 4'4 in.

Figs. 26, 26 a, and 26 b.—Left minimus metacarpal.

Length, 7'3 in. Height of posterior surface, 3-6 in. Breadth of ditto, 3-7 in.

Figs. 27, 27 a, and 27 b.—Right medius first phalanx.

Length, 4'3 in. Height of posterior surface, 2-6 in. Breadth of ditto, 3-9 in.

Figs. 28, 28 a, and 28 b.—Left annular first phalanx.

Length, 4- in. Height of posterior surface, 2'6 in. Breadth of ditto, 3'6 in.

Figs. 29, 29 a, and 29 b—Right medius metacarpal.

Length, 37 in. Height of posterior surface, 2'3 in. Breadth of ditto, 3-3 in.

Figs. 30, 30 a, and 30 b.—Left medius metacai-pal.

Length, 2'7 in. Height of posterior surface, 1'8 in. Breadth of ditto, 2'6 in.

Plate LII.

Bones of posterior extremity of Proboscidea.

Fig. 1.—Head, neck, and great trochanter of left femur.

Length of fragment, 20- in. Breadth of upper extremity, including great tro-

chanter, 15-7 in. Antero-posterior diameter of head, 7'5 in. Transverse diameter

of broken extremity, 7"5 in. Antero-posterior diameter ofbroken extremity, 3-6 in.
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Fig. 2.—Head, neck, and great trochanter of right femur.

Length, 17'5in. Breadth of upper end, 1.5'in. Antero-posterior diameter of

head, 7' in.

Fig. 3.—Head, neck, and upper part of shaft of right femur.

Length, 17' in. Breadth of upper end, 12' in. Antero-posterior diameter of

head, 6' in.

Fig. 4.—Head, neck, and upper part of shaft of right femur.

Length, 18-3 in. Breadth of upper end, 13' in. Antero-posterior diameter of

head, 66 in.

Fig. 5.—Head, neck, and upper part of shaft of left femur.

Length, 1.5- in. Breadth of upper end, 11-3 in. Antero-posterior diameter of

head (imperfect), 6' in.

Fig. 6.—Head, neck, and upper part of shaft of right femur.

Length, 14-3 in. Breadth of upper end, 1-1-7 in. Antero-posterior diameter of

head, 6-4in.

Fig. 7.—Head, neck, and upper part of shaft of right femur.

Length, 18'in. Breadth of upper end, 12- in. Antero-posterior diameter of

head, 6'4 in.

Fig. 8.—Head, neck, and great trochanter of left femur.

Length, 13* in. Breadth of upper end, 15* in. Antero-posterior diameter of

head, 7-2 in.

Figs. 9, 9 rt, 9 h, and 9 c.—Lower end of right femur with articu-

lating surface.

Length, 17'6in. Transverse diameter of lower end, 9' in. Antero-posterior

diameter internally, 8'5in. Ditto, externally, 8'5in.

Figs. 10, 10 a, 10 hj and 10 c.—Lower end of right femur with arti-

culating surface.

Length, 2r4 in. Transverse diameter of lower end, 8'3 in. Antero-posterior

diameter internally, 8"6in. Circumference at fractiired end, 13-7in.

Figs. 11, 11 a, 11 b, and 11 c.—Lower end of right femur with arti-

culating surface.

Length, 13' in. Transverse diameter of lower end, 9'4 in.

Figs. 12, 12 a, 12 b, and 12 c.—Lower end of left femur with arti-

culating surface.

Length, 13-7 in. Transverse diameter of lower end, 9-2 in. Antero-posterior

diameter internally, 9'6 in. Ditto, externally, 8'0 in. Transverse diameter of

rotular surface, 4'2 in. Height in centre of ditto, 4'1 in.

Fig.s. 13, 13 a, 13 h, and 13 c.—Lower end of right femiu- with arti-

culating surface.

Length, 11-5 in. Transverse diameter of lower end, 7'9in. Antero-posterior

diameter externally, 7'1 in. Transverse diameter of rotular siu-face, 3-7 in.

Height in centre of rotular surface, 3'6 in.

Figs. 14, 14 a, and 14 6.—Lower end of left femur, with articvilating

surface.

Length, 14- in. Transverse diameter of lower end, 7"7 in.

Fig. 15.—Lower end of right femur with articulating siirface.

Length, 17" in. Transverse diameter of lower end, 9'6 in. Antero-posterior

diameter internally, 10'4in.
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Fig. 16.—Lower end of left femur with articulating surface.

Length, 8'6 in. Transverse diameter of lower end, 8-3 in. Antero-posterior

diameter internally, 7'8 in. Ditto, externally, 7'1 in. Transverse diameter of

rotular surface, 3'8 in. Height in centre of rotular surface, 3'8 in.

Fig. 17.—Lower epiphysis of left femur.

Transverse diameter, 8' in. Transverse diameter of rotular siirface, 3'7 in.

Vertical diameter of rotular surface in centre, 3'8 in.

Fig. 18.—^Lower articulating surface of right femur.

Length, 9'3 in. Transverse diameter, 8'2 in. Antero-posterior diameter in-

ternally, 9'8 in. Antero-posterior diameter externally, 8'4 in. Transverse diameter
of rotular surface, 3'8 in. Vertical diameter of rotular surface in centre, 4'1 in.

Fig. 19.—Lower articulating surface of right femur.

Length, 13' in. Transverse diameter of lower end, 9- in, Antero-posterior
diameter, externally, 8- in.

Fig. 20.—Lower end of left femur.

Length, II' in. Transverse diameter of lower end, 7" in. Antero-posterior
diameter internally, 7" 1 in. Antero-posterior diameter externally, 6-4 in. Trans-
verse diameter of rotular surface, 3'1 in. Vertical diameter of rotular surface in

centre, 3-8 in.

Fig. 21.—Lower end of left femur.

Transverse diameter, 8'7 in. Antero-posterior diameter internally, 8'7 in.

Antero-posterior diameter externally, 7 '9 in. Transverse diameter of rotular sur-

face, 4'1 in. Vertical diameter of rotular surface in centre, 4'1 in.

Fig. 22 Lower end of right femur.

Length, 15"4in. Transverse diameter of lower end, lO'Sin.

Fig. 23.—Lower end of right femur.

Length, ll'5in. Transverse diameter of lower end, 9'2 in Antero-posterior

diameter internally, 9'4in. Antero-posterior diameter externally, 8'3in. Trans-
verse diameter of rotular surface, !• in. Vertical diameter of rotular surface,

4-6 in.

Fig. 24.—Lower end of right femur.

Length, 10'8 in. Transverse diameter of lower end, 8'1 in. Antero-posterior

diameter internally, 8'3 in. Antero-posterior diameter externally, 7"5 in. Trans-
verse diameter of rotular surface, 4'2 in. Vertical diameter of rotular sur-

face, 4'1 in.

Fig 25.—Lower end of right femur.

Length, 11- in. Transverse diameter of lower end, 8' in. Antero-posterior

diameter internally, 8-3 in. Antero-posterior diameter externally, 7 '6 in. Height
of rotular surface, 3'7 in.

Fig. 26.—LoAver end of right femur.

Transverse diameter of lower end, 9'5 in. Antero-posterior diameter internally,

9-8 in. Ditto, externally, 8'7 in.

Fig. 27.—Lower end of left femur.

Length, 11 '2 in. Transverse diameter of lower end, 10' in. Antero-posterior

diameter internally, lO'l in. Ditto externally, 9' in. Transverse diameter of

rotular surface, 5'1 in. Vertical diameter of rotular surface, 6' in.

Fig. 28.—Lower end of right femur.

Length, 13-5 in. Transverse diameter of lower end, 9-4 in. Antero-posterior

diameter internally, 10'6 in. Ditto externally, 9-2 in.
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Fig. 29.—Lower end of left femur.

Length, ll'4in. Transverse diameter of lower end, 8'8 in. Antero-posterior

diameter internally, 9'2 in. Ditto externally, 7'6 in. Transverse diameter of

rotidar surface, 3'7 in. Vertical diameter of rotular surface in centre, 4' in.

Fig. 30.—Lower end of left femur.

Length, 15' in. Transverse diameter of lower end, 7'5 in.

Plate LIII.

Bones of trimk and posterior extremity of Proboscidea.

Fig. 1.—Fragment of pelvis, right side, showing acetabulum.

Length of fragment, 19' in. Great diameter of acetabulum 7' in. Lesser ditto,

6-5 in.

Figs. 2 and 2 a.—Fragment of pelvis showing acetabulum.

Length of fragment, 17" in. Great diameter of acetabulum, 6' in.

Fig. 3.—Fragment of pelvis, showing acetabulum.

Length of fragment, 15'in. Great diameter of acetabulum, 7'6in. Lesser

ditto, 7 '4 in.

Fig. 4.—Fragment of pelvis, showing acetabulum.

Length of fragment, 17" in. Great diameter of acetabulum, 8-2 in. Lesser

ditto, 7'6in.

Fig. 5.—Fragment of pelvis, showing acetabulum.

Length of fragment, 13'7 in. Great diameter of acetabulum, 6- in. Lesser

ditto, 6'4in.

Fig. 6.—Fragment of pelvis, showing acetabulum.

Length, 14- in. Great diameter of acetabulum, 7" in. Lesser ditto, 6 '8 in.

Fig. 7.—Fragment of pelvis, showing acetabulum.

Length, 16'2 in. Great diameter of acetabulum, 7'5 in. Lesser ditto, 7' in.

Fig. 8.—Fi-agment of pelvis, showing acetabulum.

Length, 13' in. Great diameter of acetabulum, 7'3 in. Lesser ditto, 6'9 in.

I'ig. 9.—Head, neck, and upper part of shail of right femur.

Length of fragment, 35'5 in. Breadth of upper extremity, including great tro-

chanter, 13' in. Antero-posterior diameter of articular surface, 7'lin. Smallest

transverse diameter, 5'6 in. Antero-posterior diameter of shaft, 3'5 in.

Figs. 10 and 1 a.—Head of femur.

Greater diameter, 8'5 in. Lesser ditto, 7'8 in.

Figs. 11 and 11 a.—Lower end of right femur and articular surface

of Elephas p7-ijmge?iius.

Length of fragment (longer than the figure), 34- in. Breadth of lower end, 7'2 in.

Antero-posterior diameter internally, 7 '9 in. Ditto externally, 6-6 in. Height of

rotular surface in centre, 3-2 in. Breadth of ditto, 3-1 in.

Figs. 12 and 12 a.—Lower articulating end of right femur.

Breadth of lower extremity, 10'7in.

Fig. 13.—Lower end of right femur of Elepthas antiquus, from Walton
in Essex.

Breadth, 10" in. Antero-posterior diameter internally, 9-6 in. Ditto externally,

8"8 in. Height of rotular surface in centre, 4'1 in. Breadth of ditto, 4'ti in.

Figs. 14 and 14 a.—Upper end of left tibia.

Length of fragment, 107 in. Transverse diameter of upper end, 9-6 in.

Greatest antero-posterior diameter of ditto, .5-6 in.
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Figs. 15 and 15 a.—Upper end of right tibia.

Length, 13-5 in. Transverse diameter of upper end, 97 in. Greatest antero-
posterior diameter of ditto, 7'3 in.

Figs. 16 and 16 a.—Upper end of right tibia.

Length, 15 6 in. Transverse diameter of upper extremitj' (imperfect), 9'3 in.

Greatest antero-posterior diameter of ditto, 7' in.

Figs. 17 and 17 a.—Upper end of right tibia.

Length, 12-7 in. Transverse diameter of upper extremity, 8'2in.

Fig. 18.—Upper articulating surface of right tibia.

Transverse diameter, 9'7 in. Greatest antero-posterior diameter, 7'3 in.

Fig. 19.—Upper articulating surface of right tibia.

Transverse diameter, 9'6 in. Greatest antero-posterior ditto, 6'8 in,

- Fig. 20.—Upper articulating surface of right tibia.

Transverse diameter, 6'8 in. Greatest antero-posterior ditto, 5' in.

Fig. 21.—Upper articulating surface of right tibia.

Transverse diameter, 7"4in. Greatest antero-posterior ditto, 5'2 in.

Fig. 22.—Upper articiilating surface of right tibia.

Transverse diameter, 7"3 in. Greatest antero-posterior ditto, 57 in.

Fig. 23.—Upper articulating surface of left tibia.

Transverse diameter, S' in. Greatest antero-posterior ditto, 6'5 in.

Fig. 24.—Upper articulating surface of right tibia.

Transverse diameter, 7"8in. Greatest antero-posterior ditto, 6' in.

Fig. 25.—Upper articulating surface of left tibia.

Transverse diameter, 8' in. Greatest antero-posterior ditto, 5'5 in.

Fig. 26.—Upper articulating surface of left tibia.

Transverse diameter, 10' in. Greatest antero-posterior ditto, 7'2in.

Figs. 27 and 27 a.—Upper end of left tibia.

Length, 9'6 in. Transverse diameter of upper surface, 9'4 in. Greatest antero-
posterior diameter of ditto, 7" in.

Fig. 28.—Upper articulating surface of right tibia.

Transverse diameter, 7"4 in. Greatest antero-posterior diameter, 6" in.

Fig. 29.—Upper articulating surface of left tibia.

Transverse diameter, 87 in. Greatest antero-posterior diameter, 6'6 in.

Fig. 30.—Upper articulating surface of left tibia.

Transverse diameter, 10- in. Greatest antero-posterior diameter, 6'5 in.

Fig, 31.—Lower articulating surface of left tibia.

Transverse diameter, 87 in. Greatest antero-posterior diameter, 67 in.

Figs. 32 and 32 a.—Lower end of left tibia.

Length of fragment, 9-5 in. Transverse diameter of lower end, 6'9 in. Antero-
posterior diameter of ditto, 5"3 in.

Figs. 33 and 33 a.—Lower end of right tibia.

Length, 77 in. Transverse diameter of lower end, 77 in. Antero-posterior
diameter of ditto, 6'1 in.

Figs. 34 and 34 a.—Lower end of left tibia.

Length, 107 in. Transverse diameter of lower end, 6'5 in. Antero-posterior
diameter of ditto, 4-8 in.
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Figs. 35 and 35 a.—Lower end of right tibia.

Length, 7"5 in. Transverse diameter of lower end, 7'7 in. Antero-posterior

diameter of ditto, 6" in.

Figs. 36 and 36 a.—Lower end of right tibia.

Length, lO'Tin. Transverse diameter of lower end, 5'6 in. Antero-posterior
diameter of ditto, 4* in.

Fig. 37.—Lower articulating surface of right tibia.

Transverse diameter, 7'3 in. Antero-posterior diameter, 5'4 in.

Fig. 38.—Lower articulating surface of right tibia.

Transverse diameter, 6-1 in. Antero-posterior diameter, 6'3 in.

Fig. 39.—Lower articulating surface of left tibia.

Transverse diameter, 6'4 in. Antero-posterior diameter, 4'5 in.

Fig. 40.—Lower articulating surface of left tibia.

Transverse diameter, 6'2 in. Antero-posterior diameter, 5-4 in.

Fig. 41.—Lower articulating surface of right tibia.

Transverse diameter, 6'5 in. Antero-posterior diameter, 4'9 in.

Fig. 42.—Lower articulating surface of right tibia.

Transverse diameter, 7" in.

Plate LIV.

Bones of posterior extremity of Proboscidea.

Figs. 1, 1 a, and 1 h.—Eight calcaneum.

Length, 11- in. Height of cuboid surface, 2-6 in. Breadth of ditto, 4-2 in.

Figs. 2, 2 a, and 2 b.—Left calcaneum.

Length, 10-1 in. Height of cuboid surface, 2-6 in. Projection of calcaneum,
5-2 in. Breadth of cuboid surface, 4-2 in. Length of fibular sm-face, 4-2 in.

Breadth of ditto, 2-3 in.

Figs. 3, 3 a, and 3 h.—Left calcaneum.

Length, 9'8in. Height of cuboid surface, 2-8 in. Breadth of ditto, 3-9 in.

Projection of heel, 4'9 in.

Figs. 4, 4 a, and 4 h.—Eight calcaneum.
Length, 9-5 in. Height of cuboid surface, 3-1 in. Breadth of ditto, 3-9 in.

Projection of heel, 5'3 in.

Figs. 5, 5 a, and 5 b.—Eight calcaneum.

Length, 8-8 in. Projection of heel, 5-5 in.

Figs. 6, 6 a, and 6 b.—Eight calcanemn.

Length, 9- in. Height of cuboid surface, 27 in. Breadth of ditto, 3-5 in. Pro-
jection of heel, 6"6 in.

Figs. 7, 7 a, and 7 b.—Left calcaneum, imperfect.

Length of fragment, 8-1 in. Height of cuboid surface, 27 in. Breadth of
ditto, 3-3 in.

Figs. 8, 8 a, and 8 h.—Left calcaneum.'

Length, 7-6 in. Height of cuboid surface, 3-2 in. Breadth of ditto, 2-2 in. Pro-
jection of heel, 4"9 in.

Figs. 9, 9 a, and 9 b.—Eight calcaneum.

Length, 77 in. Projection of heel, 4-8 in.

Figs. 10, 10 a, and 10 b.—Left calcaneum.

Length, 8-4 in. Height of cuboid surface, 2-1 in. Breadth of ditto, 3-2 in.
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Figs. 11, 11 rt, and 11 h.—Eight calcaneum.

Length, 8-5 in. Height of cuboid surface, 2-5 in. Breadth of ditto, 3-4 in.

Projection of heel, 4*7 in.

Figs. 12, 12 a, and 12 h.—Left calcaneum.

Length, 7'8 in. Projection of heel, 4-5 in.

Figs. 13, 13 a, and 13 b.—Eight calcaneum.

Length, B'T in. Height of cuboid surface, 1-8 in. Breadth of ditto, 3-4 in.

Projection of heel, 5'1 in.

Figs. 14, 14 a, and 14 h.—Left calcaneum.

Length, 8-1 in. Height of cuboid surface, 2-3 in. Breadth of ditto, 3-4 in.

Projection of heel, 4'7 in.

Figs. 15, 15 a, and 15 b.—Right calcaneum.

Length, 83 in. Height of cuboid surface, 2-2 in. Breadth of ditto, 3-1 in.

Projection of heel, 4'8 in.

Figs. 16, 16 a, and 16 b.—Right calcaneum of Mastodon OMoticus,
imperfect.

Length of fragment, 7'7 in. Height of cuboid surface, 3-1 in. Breadth of ditto,
3-6 in. Projection of heel, wanting epiphysis, 3-6 in. Length of fibular surface,
3-8 in. Breadth of ditto, 2-1 in.

Figs. 17, 17 a, and 17 b.—Eight calcanetim of Dinotherium.

Length, 13- in. Projection of heel, 6-8 in. Length of fibular surface, 4-6 in.

Breadth of ditto, 2-8 in.

Figs. 18 and 18 a.—Left astragalus.

Figs. 19 and 19 a.—Right astragalus.

Length, 6"3 in. Breadth, 7" in.

Figs. 20 and 20 a.—Left astragalus.

Length, 4'6 in. Breadth, 4-7 in.

Figs. 21 and 21 a.—Left astragalus.

Length, 4'4 in. Breadth, 4'7 in.

Figs. 22 and 22 a.—Left astragalus;

Length, 5"5 in. Breadth, 6-4 in.

Figs. 23 and 23 a.—Eight astragalus.

Length, 6'5 in. Breadth, 6-4 in.

Figs. 24 and 24 a.—Left astragalus.

Length, 4-7 in. Breadth, 5*7 in.

Figs. 25 and 25 a.—Eight astragalus.

Length, 6'2in. Breadth, 5'4in.

Figs. 26 and 26 a.—Eight astragalus.

Length, 5' in. Breadth, 6' 3 in.

Figs. 27 and 27 a.—Left astragalus.

Length, 5-3 in. Breadth, 6-3 in.

Figs. 28 and 28 a.—Eight astragalus.

Length, 4'3 in. Breadth, 4-8 in.

Figs. 29 and 29 a.—Left astragalus.

Length, 5'1 in. Breadth, 5'5 in.

Thickness, 4'4 in.

Thickness, 3'5in.

Thickness, 2-8 in.

Thickness, 38 in.

Thickness, 4-4 in.

Thickness, 3-4 in.

Thickness, 3-6 in.

Thickness, 3-5 in.

Thickness, 4- in.

Thickness, 3- in.

Thickness, 3-5 in.
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Figs. 30 and 30 a.—Right astragalus.

Length, 5'5 in. Breadth, 6'o in. Thickness, 4' in.

Figs. 31 and 31 a.—Left astragalus.

Length, 5"3 in. Breadth, 6-4 in. Thickness, 4*1 in.

Plate LV.

Bones of posterior extremity of Proboscidea.

Figs. 1, 1 a, 1 b, and 1 c.—Left calcaneum.

Length, 9-5 in. Height of cuboid surface, 2-2 in. Breadth of cuboid surface,
4' in. Projection of heel (from posterior border of surface for astragalus to most
projecting part of calcaneal tuberosity) oblique, 6-2 in. Projection direct, 3' in.

Height from lower surface to astragalar surface (ext.), 6- 3 in. Breadth of fibular

surface, 2-5 in. Length of fibular surface, 4-2 in. Length of astragalar surface,
4-7 in. Breadth of astragalar surface 2'7 in.

Figs. 2, 2 a, 2 b, and 2 c.—Left calcaneum of Elephas antiquus, from
Grays in Essex.

Figs. 3, 3 a, 3 b, and 3 c.—Right calcaneum.

Length, 8' in. Height of cuboid surface, 2-2 in. Breadth of ditto, 3-4 in. Pro-
jection of heel (direct), 4-2 in. Height externally, 4'9 in.

Figs. 4 and 4 a.—Patella of Elephas antiquus from Grays in Essex.

Figs. 5 and 5 a.—Patella.

Length, 6'6 in. Breadth, 5"5 in. Thickness, 4'1 in.

Figs. 6 and 6 a.—Patella.

Length, 5' in. Breadth, 4-5 in. Thickness, 4' in.

Figs. 7 and 7 a.—Patella.

Length, 5-2 in. Breadth, 4-4 in. Thickness, 3-3 in.

Figs. 8 and 8 a.—Patella.

Length, 5'6 in. Breadth, 4*4 in. Thickness, 3'4 in.

Figs. 9 and 9 a.—PateUa.

Length, 4-6 in. Breadth, 3-7 in. Thickness, 2-9 in.

Figs. 10, 10 a, and 10 b.—Left ecto-cuneiform bone.

Height, 4"3 in. Breadth, 4-5 in. Thickness, 2- in.

Figs. 11, 11a, and 11 b.—Left ecto-cuneiform bone.

Height, 4-4 in. Breadth, 4 8 in. Thickness, 1 -8 in.

Figs. 12, 12 a, and 12 b.—Left ecto-cuneiform bone.

Height, 4- in. Breadth, 3-8 in. Thickness, 1-9 in.

Figs. 13, 13 a, and 13 b.—Left ecto-cuneiform bone.

Height, 3-8 in. Breadth, 47 in. Thickness, 1-7 in.

Figs. 14, 14 a, and 14 b.—Right ecto-cuneiform bone.

Height, 3-9 in. Breadth, 4-4 in. Thickness, 2-1 in.

Figs. 15, 15 a, and 15 b.—Right ecto-cuneiform bone.

Height, 3-8 in. Breadth, 4-2 in. Thickness, 2-1 in.

Figs. 16, 16 a, and 16 b.—Right index metatarsal.

Length, 6'1 in. Height of posterior surface, 3- in. Breadth of ditto, 2-1 in.

Figs. 17, 17 a, and 17 b.—Right index metatarsal.

Length, 5' in. Height of posterior surface, 2-5 in. Breadth of ditto, 1-7 in.
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Figs. 18, 18 ffl, and 18 h.—Left medius metatarsal.

Length, 4'5 in. Height of posterior surface, 1'8 in. Breadth of ditto, 2*3 in.

Figs. 19, 19 a, and 19 h.—Right index metatarsal.

Length, 5'2 in. Height of posterior siu'faee, 2-6 in. Breadth of ditto, TJ in.

Figs. 20, 20 a, and 20 i.—Left medius metatarsal.

Length, 5'6in. Heightofanterior articular surface, 2-6 in. Breadth ofditto, 2'5 in.

Figs. 21, 21 a, and 21 h.—Left medius metatarsal.

Length, 5-5 in. Height of posterior surface, 2-'l in. Breadth of ditto, 2'2 in.

Figs. 22, 22 a, and 22 b.—Left medius metatarsal.

Length, 5' in. Height of posterior surface, 27 in. Breadth of ditto, 2'1 in.

Figs. 23, 23 a, and 23 b.—Eight medius metatarsal.

Length, 5'5 in. Height of posterior surface, 3-1 in. Breadth of ditto, 2'4: in.

Figs. 24, 24 a, and 24 5.—Left annularis metatarsal.

Length, 4-3 in. Height of posterior surface, 2-4 in. Breadth of ditto, 1-7 in.

Figs. 25, 25 rt, and 25 b.—Left annularis metatarsal.

Length, 5' in. Height of posterior surface, 2-7 in. Breadth of ditto, 2-5 in.

Figs. 26, 26 a, and 26 b.—Eight index first phalanx.

Length, 3'5 in. Height of posterior surface, 2-8 in. Breadth of ditto, 3-3 in.

Figs. 27, 27 a, and 27 b.—Right index first phalanx.

Length, 2-8 in.

Figs. 28, 28 a, and 28 h.—Eight index first phalanx.

Length, 2'2 in. Height of posterior surface, 1'7 in. Breadth of ditto, 1'9 in.

Figs. 29, 29 a, and 29 b.—Eight index first phalanx.

Length, 2-9 in. Height of posterior surface, 2'1 in. Breadth of ditto, 2'8 in.

Figs. 30, 30 a, and 30 b.—Left index first phalanx.

Length, 3'3 in. Heiglit of posterior surface, 2-5 in. Breadth of ditto, 3-2 in.

Figs. 31, 31 a, and 31 h.—Eight index first phalanx.

Length, 2'5 in. Height of posterior surface, 2- in. Breadth of ditto, 2'4 in.

Figs 32, 32 a, and 32 b.—Eight medius first phalanx.

Length, 2'3 in. Height of posterior surface, r6 in. Breadth of ditto, 2'1 in.

Figs. 33, 33 a, and 33 h.—Left annularis first phalanx.

Length, 2-7 in. Height of posterior surface, 2'1 in. Breadtli of ditto, 2'5 in.

Figs. 34, 34 a, and 34 b.—Eight annularis first phalanx.

Length, 3-1 in. Height of posterior surface, 2'2 in. Breadth of ditto, 2'4 in.

Figs. 35, 35 a, and 35 b.—Left annularis first phalanx.

Length, 3-5 in. Height of posterior surface, 2-3 in. Breadth of ditto, 2'9 in.

Figs. 36, 36 a, and 36 b.—Eight annularis first phalanx.

Length, 4* in. Height of posterior surface, 2'9 in. Breadth of ditto, 3" in.

Plate LVI.

Figs. 1, 1 a, 1 5, and Ic.

—

Elephas Namadicus. Lower end of right
femur with articulating surface. From the Valley of the Nerbudda
River. This is the specimen figured by Dr. Spilsbury, in Journ. As.
Sec, vol. X. p. 626, Plate A. fig. 3.—B.M.

Transverse diameter of inferior extremity, 107 in. Antero-posterior diameter of
inner surface of ditto, 11-6 in. Antero-posterior diameter of outer surface of ditto.
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97 in. (from posterior margins of respective condyles to anterior margins of rotular

surface.) Length of rotular siirface (in centre), 5-5 in. Breadth of rotular surface

(in centre), 5'6 in. Circumference at commencement of fractured portion 13 in. above

inferior articular svirface, 22- in.

Figs. 2 and 2 a.—Elephas Namadicus. Lower end of right tibia,

with articular siirface ; from the Nerbudda.— B.M.

Greatest transverse diameter of inferior extremity, 7-4 in. Greatest antero-

posterior diameter of ditto, 6-1 in. Projection downwards of the internal mal-

leolus, 1-4 in. Circumference at broken end 9 in. above inferior surface, 12-6 in.

Figs. 3 and 3 a.—Elephas Namadicus. Upper end of right radius
;

from the Nerbudda.—B.M.

Greatest transverse diameter, 6-2 in. Greatest antero-posterior diameter, 3-^in.

Figs. 4, 4 a, and 4 h.—Elephas Namadicus. Dorsal vertebra ;
from

the Nerbudda.—B.M.

Height of body, anteriorly, 5-8 in. Breadth of body, anteriorly, 5& in. Length

of body, inferiorly, 2-4 in. Spinal canal, height, anteriorly, 2- in. Spinal canal,

breadth, anteriorly, 3- in. Between extreme points of transverse processes, 12-8 in.

Anterior costal surface, height, 2-6 in. Anterior costal surface, breadth, 1-8 in.

Fig. 5.

—

Elephas Namadicus. Left femur in three fragments. This

figure is copied from an illustration of Mr. J. Prinsep's description of

a fossil found by Dr. Spilsbury in the Nerbudda Valley, near Nar-

sinhpoor (Jom-n. As. Soc, Aug. 1834, vol. iii. p. 396, Plate XXIV.
fig. 3). The dimensions of the femur, while it remained whole and at-

tached to the rocky matrix, were as follows:

—

Greatest length, 63- in. Circumference of the head, 27' in. ; diameter of ditto,

8-75 in. Breadth from tip of great trochanter to inner edge of head, 18- in. Cir-

cumference of shaft at centre, 19- in. Breadth of condyles, 1 1- in.

j'ig. 6.

—

Elephas Nam,adicus. Fragments of right femur. The epi-

physis of the head is lost, but its place is shown by a dotted hne. This

fio-ure is copied from the same source as the last. (Journ. As. Soc, vol. iii.

plate XXIV. figs. 9 and 10. Fig. 6 a. is lower end of the left femur

represented in fig. 5, and not of that in fig. 6, as might be inferred from

dotted line in Plate.

Fig. 7.

—

Elephas Namadicus. Humerus; copied from the illustra-

tion of a paper by Dr. Spilsbury in Journ. As. Soc, June 1837, vol.

vi. p. 487, Plate XXX. fig. 1.

Fig. 8.

—

Elephas Namadicus. Bones of pelvis with acetabulum, copied

from same source as fig. 7. (Plate XXX. figs. 5 and 6.)

Fig. 9.

—

Elephas Namadicus. Lower jaw, with molar incomplete at

left side. This specimen is also copied from an illustration of Mr. J.

Prinsep's description of a fossil found by Dr. Spilsbury in the Nerbudda

Valley (Journ. As. Soc, Nov. 1833, vol. ii. p. 583, Plate XX. fig. 1).

The jaw is inverted in the drawing.

Length of tooth, 11-5 in. Breadth, 3-5 in. Length of grinding surface, 8-5 in.

Girth of jaw-bone, 24- in. Probable length from chin to condyle, 26- in.

A description of the locality where the Nerbudda fossils were found, with sec-

tional drawings, will be foimd in the paper above referred to.

Fio-s. 10 and 10 a.—Elephas insignis. Fragment of molar showing

four plates. The specimen is remarkable as coming from the Valley

of the Nerbudda.—B.M.

Length of molar, 47 in. Greatest breadth, 3-1 in. Height of fragment, 6- in.
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Figs. 11 and 11 a.—Ele.phas insignis. Fragment of molar, remark-
able as coming from the Valley of the Nerbudda.—B.M.

Length of fragment of grinding surface, 2'5 in. Breadtli of tooth at centre of

that fragment, 3' in.

Figs. 12 and 12 a—Elephas ? Fragment of molar containing

about nine plates ; from the Nerbudda.—B.M.

Length, 5-2 in. Breadth, 2-3 in.

Figs. 13 and 13 a.—Elephas ? Fragment of lower jaw, con-

taining portion of molar with about seven plates ; from the Nerbudda.
—B.M.

Length of fragment of jaw, 11 -3 in. Greatest breadth of ditto, 5'2 in. Height
opposite posterior border of molar, 4-5 in. Length of tooth, 6-5 in. Greatest

breadth of ditto, 2'7 in.

Figs. 14, 14 a, and 14 5.

—

Elephas ? Fragment of molar with

six plates ; from the Nerbudda.—B.M.

Length, 6-4 in. Breadth, 4'1 in.

Plate LVII.

Fig. 1.

—

Hippopotamus {Tetraprotodon) Palceindicus. (Falc. and
Caut.) Almost entire skull, viewed from above, with zygomatic arches

complete. Specimen from the Nerbudda in B.M. It shows well the

great saliency of the sagittal crest. There is a finer specimen in the

Museum of the Asiatic Society of Bengal (See antea, p. 147).

Fig. 1 a.—Lateral view of same skull, showing cavity of orbit, &c.

The great jDrojection of the orbit above the plane of the frontal, charac-

teristic of the species, is well seen.

Fig. 1 b.—Same skull, palatine view, showing three molars, the fur-

thest back intact, the two next groi;nd down ; also the three premolars

on one side, and two on the other.

Fig. 1 c.—Occipital view of same skull, showing condyles and
foramen magnum, and the great saliency of the occipital crest.

Figs. 2 and 2 a.—H. Palceindicus. Portion of upper jaw, right side,

with three molars.—B.M.

Figs. 3 and 3 a.—H. Palceindicus. Portion of lower jaw, with
teeth.—B.M.

Fig. 4.

—

H. Palceindicus. Fragment of canine.—B.M.

Figs. 5 and 5 a.—H. Palceindicus. Anterior portion of jaw with
alveoli offoiw incisors. The diameter of the alveoli of the central in-

cisors is much less than that of the external incisors—a fact which
refutes De Blainville's opinion that the Nerbudda Tetaprotodon is-

identical with the living African species. In the latter the middle in-

cisors are the largest.

Figs. 6 and 6 a.—H. Palceindicus. Portion of lower jaw, with

grinders (three molars and two premolars) worn down.—B.M.

Figs. 7 and 7 a.—H. Palceindicus. Portion of lower jaw, with

two molars.—B.M.
. ...
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Fig. 8.

—

H. Palmndicus. Lower canine.—B.M.

Fig. 8 a.—H. Palmindicus. Transverse section of canine, of ovoid

shape.

Fig. 9.

—

H. Palmindicus. Last lumbarvertebra. Anterior view.^-B.M.

Fig. 9 a.—H. Palmindicus. Last lumbar vertebra. Viewed from above.

Fig. 9 h.—H. Palmindicus. Last lumbar vertebra. Lateral view.

Figs. 10, 10 a, 10 h, and 10 c.

—

Hippojwtamus {Hexaprotodon) Irava-

ticus (Falc. and Caut.), from Ava. Anterior portion of the lower jaw,

different views. Shows the six incisor teeth characteristic of the sub-

genus.—B.M.

Figs. 1 1 and 1 1 a.—H. Iravaticus. Fragment ofjaw with alveoli, &c.

Figs. 12 and 12 a.

—

Hippopotamus {Hexaprotodon) Namadicus. From
the Nerbudda. Anterior portion of lower jaw, showing the six

incisors.

Plate LVIII.

Fig. 1.

—

Hippopotamus {Hexaprotodon) Namadicus (Falc. and Caut),

from the Nerbudda. Lower jaw, viewed from above, showing molars,

canines, and six incisors.—B.M.

Fig. 1 a.—Hippopotamus (Hexaprotodon) Namadicus. Eight lateral

vieAV of same specimen.

Fig. 2.

—

H. Namadicus. Lower jaw, viewed from above. Showing
molars and premolars complete on left side, with portions ofboth canines

and of right outer incisor ; also alveoli of five remaining incisors.

—

B.M.

Fig. 2 h.—H. Namadicus. Lateral view of same specimen.

Fig. 3.

—

H. Namadicus. Fragment of lower jaw viewed from above,

showing molars and premolars on one side, and portions of left canine

and all six incisors.—B.M.

Fig. 3 h.—H. Namadicus. Lateral view of same specimen.

Fig. 4.

—

Hippopotamus {Tetraprofodon) Palmindicus. Fine specimen
of skuU, incomplete ; upper surface showing the zygomatic arches, and
the great prominence of the sagittal ridge. There is a still more perfect

specimen in the Museum of the Asiatic Society of Bengal (See antea,

p. 147).—B.M.

Fig. 4 a.—Hippojjotajnus (Tetraprotodon) Palmindicus. Lateral view
of same specimen, showing the great projection of the orbit above the
plane of the frontal.

Fig. 4 b.—Hippopotamus {Tetraprotodon) Palmindicus. Palatine view
of same specimen, showing the three molars on both sides, well ground
down, and the left posterior premolar.

Figs. 5, 5 a, 5 J, and 5 c.

—

Hippopotamus Palmindicus. Four
different views of first dorsal vertebra.—B.M.

Fig. 6.

—

H. Palmindicus. Head, neck, and upper portion of shaft

of left femur, anterior view.—B.M.

Fig. 6 a—H. Palmindicus. Posterior view of same specimen.
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Fig. 6 h.—H. Palceindkus. Same specimen viewed from above.

Fig. 7.

—

H. Palceindkus. Lower end of shaft, with articulating

extremity, of femur, posterior view.—B.M.

Fig. 7 a.—H. Palceindicus. Posterior view of same specimen.

Fig. 7 h.—H. Palceindicus. Same specimen viewed from beloW.

Figs. 8, 8 a, and 8 5.

—

H. Pcdcsindicus. Upper end of tibia. Anterior,

posterior, and upper views.—B.M.

Figs. 9, 9 a, 9 b, and 9 c.—H. Palceindicus. Entire tibia. Anterior,

posterior, upper and lower views.—B.M.

Figs. 10, 10 a, 101), and 10 c.

—

H. Pcdwindicus. Entire radius. An-
terior, posterior, upper and lower views.—B.M.

Plate LIX.

Fig. 1.

—

Hippopotamus (Hexaprotodon) Sivalensis. (Falc. and Caut.)

Fine specimen of entire skuU from the Sewalik hills. Upper surface,

showing the zygomatic arches, sagittal crest, and muzzle. The hollow

between the muzzle and the zygomatic arch is remarkably abrupt, and

the occipital crest is very elevated.—B.M. (See antea, p. 142.)

Fig. 1 a.—H. Sivalensis. Palatine view of same specimen, showing

the three molars and fbiu premolars, well ground, and the alveoli of

the canines and six incisors. The line of molars is seen to curve

slightly outwards towards the front and also behind. The space be-

tween the most advanced molar and the canine is mxich shorter than

in the existing animal. There is a deep fissure in front between the

incisive bones.

Fig. 1 b.—H. Sivalensis. Lateral view. The orbit projects but

slightly above the plane of the frontal, and in this respect the species

contrasts remarkably with that of the H. Pcdoiindicus, Plate LVII. fig.

1 a, and Plate LVIII. fig. 4 a. The orbit is also much more advanced

than in the existing Hippopotamus, and this accounts for the abrupt

hollow between the muzzle and zygomatic arch. The incisors, drawn

in outline, are seen to curve downwards. (Eeproduced in PI. XL
figs. 1, 2, and 3.)

Fig. 2.

—

H. Sivalensis. Another specimen of cranium, upper surface.

The right zygomatic arch is imperfect ; the nasal sutures are more dis-

tinct than in fig. 1.—B.M.

Fig. 2 a.—H. Sivalensis. Palate view of same specimen, showing

three molars and four premolars on either side. Posteriorly the molar

lines curve less out than in fig. 1, and the teeth are somewhat less

worn.

Fig. 3.

—

H. Sivcdensis. Another specimen of cranium, tipper sur-

face. Both zygomatic arches are imperfect.—B.M.

Fig. 3 a.—H. Sivalensis. Palate view of same specimen, showing

three molars and four premolars on either side. The teeth are less

ground than in figs. 1 and 2. The trefoil wear of the coronals of each

pair of colliuea is well seen.

KK 2

I
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Plate LX.

Fig. 1.

—

H. Sivalensis. Fragment of posterior portion of skull;

upper surface ; showing occipital ridge and left zygomatic arch.—B.M.

Fig. 1 a.—Under surface of same specimen.

Fig. 1 b.—Lateral view of same specimen.

Fig. 2.

—

H. Sivalensis. Fine specimen of cranium, with occipital

ridtre, and nasal sutures distinct, and both zygomatic arches intact.

—

B.M.

Fig. 2 a.—Lateral view of same specimen, showing lower jaw in

situ. The slight elevation of the orbit above th€ plane of the frontal

is also seen.

Fig. 2 h.—Posterior view o^ same specimen, showing occipital ridge,

condyles, and foramen magnum.

Fig. 3.

—

H. Sivalensis. Fragment of posterior part of another skull

with both zygomatic arches.—B.M.

Fig. 3 a.—Palatine view of same specimen, showing posterior and
part of middle molar, on either side.

Fig. 3 5.— Lateral view of same specimen.

Fig. 3 c.—Occipital, or posterior, view of same specimen.

Fig. 4.

—

H. Sivalensis. Another specimen of cranium deficient in

muzzle and right zygomatic arch ; upper surface.

Fig. 4 a.—Palatine view ofsame specimen, showing three molars and
one premolar, on either side, much worn.

Fig. 4 h.—Lateral view of same specimen, showing the slight ele-

vation of the orbit.

Fig. 4 c.—Posterior, or occipital, view of same specimen.

Plate LXL

Fig. 1.

—

H. Sivalensis. Fragment of young skull, sho'wing muzzle
;

under surface showing molars and canines and alveoli of premolars.

—

B.M.

Fig. 1 a.—Upper surface of same specimen.

Fig. 1 b.—Same specimen ; lateral view.

Fig. 2.

—

Hippopotamus Sivalensis. Skull, imperfect
;
palatal view.

— B.M.

Fig. 2 a.—Lateral view of same specimen.

Fig. 3.

—

H. Sivalensis. Fragment of lower jaw, right side, viewed
from above. The molar line is seen to curve outwards, both in front

and behind, as in the upper jaw.

Fig. 3 a.—Lateral view of same fragment. The condyle, coronoid
process, and the descending process are broken off. The lower margin
is straight.

Figs. 4 and 4 a.—H. Sivalensis. Fragment of lower jaw, upper and
lateral surface. The alveolar ridge on right side is very perfect, and
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shows tliree molars and three premolars, with a portion of the canine.

The condyle, coronoid process, and descending process are wanting.

The lower margin is straight.—B.M.

Figs. 5 and 5 a.—H. Sivalensis. Lower jaw, more perfect ; viewed
from above and also laterally. The alveolar ridges on both sides are

perfect, and comprise three molars and three premolars, and also the

alveolus of a fourth premolar. Both canines are broken off; but the

right one is tolerably perfect, and is seen to curve back slightly at its

tip. The incisive ridge is perfect, but the teeth are wanting. The
width across the muzzle from the outer side of one canine alveolus to

that of the other is greater, and the width of the jaw over the penulti-

mate false molar is less, than in H. amphibius. The condyle, coronoid
process, and descending ramus are wanting. The lower margin is

straight.—B.M.

Figs. 6 and 6 a.—H. Sivalensis. Lower jaw, viewed from above and
also laterally. The posterior molars on both sides are wanting; but
the two anterior molars and three premolars, on either side, and the two
canines and six incisors are present. The space between the anterior

premolar and the canine is very contracted. The right canine is very
perfect. The anterior angle of the jaw below the canines is more
abrupt, and the depth of the body of the jaw more regular, than in H.
amphibius. The coronoid process is present, but the condyle and
descending portion are wanting. The coronoid process is not projected

so much forward as in H. amphibius.

Figs. 7 and 7 a.—H. Sivalensis. Fragment showing symphysis of

lower jaw, with canines and incisors remarkably perfect. The hori-

zontal direction of the six incisors and the peculiar curve of the canines

upwards and slightly backwards are well seen. The incisors are of nearly

equal dimensions, and the two central ones are not larger, as in H.
amphibius ; they are cylindrical, and inclined outwards at an obtuse

angle to the plane of the grinding surface ; their ends are truncated.

They are much larger than in the specimen shown in fig. 6, so that the

animal was probably an adult male.—B.M. (Reproduced in PL XII.
figs. 2 and 3.)

Fig. 8.

—

H. Sivalensis. Large descending process of ramus of lower

jaw, detached. This remarkable appendage for the attachment of the

masseter and temporal muscles, peculiar to the genus, is even more
developed than in H. amphibius ; it is less tapering and more deep and
massive in its proportions ; the posterior margin is more round, and
the anterior, which in H. amphibius is curved and pointed forwards, ia

here blunt and unmarked by any peculiarity of form. The process is

inclined outwards, and its outer surface is as marked for the reception

of muscles as in the living Hippopotamus.—B.M.

Fig. 9.

—

H. Sivalensis. Another specimen of descending process of

ramus of lower jaw. (Reproduced in PI. XII. fig. 4.)

Fig. 10.—Anterior portion of palate, with six incisors, and with
three premolars on right side, and two on left.—B.M.

Figs. 11 and 11 a.—Anterior portion of palate with canine and two
premolars ; viewed from above, and also laterally.—B.M.
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Plate LXII.

Fig. 1.

—

Hippopotamus {Hexaprotodon) Sivalensis. Left side of

lower jaw, viewed from above, with three molars and the three pos-

terior premolars. The trefoil wear of the coronals of each pair of

collines is well seen. The fragment is broken off in front of the second

premolar. The di-awing shows the descending process of the jaw.

(Reproduced in PI. XII. fig. 1.)

j'ig. 2.

—

H. Sivalensis. Eight side of lower jaw, with three molars

and four premolars. The specimen is remarkable as showing the first

or foremost premolar, which in most of the specimens is wanting. The

canine is absent, but the three right incisors are present. The teeth

are less worn than in fig. 1, the posterior molar being intact.—B.M.

Fi(T. 3.

—

H. Sivalensis. Lefl side of lower jaw, viewed from above,

showing the two anterior molars, and a portion of the third or posterior

molar ; also the four premolars, the fourth or posterior one being very

small. Both the molars and premolars are well ground, so that the

animal was probably old. The specimen also shows the canine tooth

broken off, and the alveoli of the three left incisors.—B.M.

Fig. 4.

—

H. Sivalensis. Anterior margin of lower jaw, showing the

six incisors, all about the same size, with the two canines incomplete.

—B.M.

FitT. 4 a.—H. Sivalensis. Vertical section from side to side through

anterior portion of lower jaw, with sections through the six incisors

and two canines, showing the relative position of their alveoli.—B.M.

Fig. 5.

—

H. Sivalensis. Premolar from lower jaw.—B.M.

FicT. 6.

—

H. Sivalensis. Premolar firom lower jaw.—B.M.

Figs. 7, 7 a, and 7 b.—H. Sivalensis. Upper canine deeply grooved

along posterior surface and obliquely truncated in front. The trans-

verse section (7 b) presents a reniform outline—B.M,

Figs. 8 and 8 a.—//. Sivalensis. Fragment of upper canine with

truncated anterior extremity and reniform outline on section.—B.M.

Figs. 9 and 9 a.—H. Sivalensis. Fragment of iipper canine, with

truncated anterior extremity and reniform outline on section.

Fio-. 10.

—

H. Sivalensis. Lower canine, curved upwards and slightly

backwards at tip. The point obliquely truncated on its posterior

surface. The form of the tooth is such as to present a pyriform outline

when cut across.—B.M,

Fig. 11.

—

Hippopotamus {Tetraprotodon) Palwindicus. Fragment of

lower jaw, right side, with three molars and the three posterior pre-

molars. The hindmost molar is intact ; those in front are moderately

worn. The fourth or hindmost premolar is very small—deciduous.

_B.M.
Fio-. 12.

—

H. Palceindicus. Fragment of lower jaw, with three

molars and three posterior premolars. The teeth are more ground

than in fig. 11.

Figs. 13 and 13 a.

—

Hippopotamus {Tetraprotodon') major. Upper

canine, obliquely truncated at front, with cordate outline on section.
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Figs. 14 and 14 «.

—

H'ipjwjwtamus (Tetraprotodon) ampMlius.

Upper canine, truncated in front, with reuiform outline on section.

Fig. 15.

—

Meri/copotamus dissimilis. (Falc. and Caut.) Lower jaw,

right side, with three molars, four premolars, portion of canine, and

alveoli of incisors. The teeth exhibit a riiminant-like pattern of wear

in the crown which is characteristic of the genus.

Fig. 16.

—

Merycopotamus dissimilis. Lower jaw, right side. Larger

specimen than fig. 15, with three molars, foiirth molar, and canine.

The alveoli of three anterior premolars and three incisors are seen.

—B.M.

Figs. 17 and 17 a.—Merycopotamus dissiinilis. Molars showing well

the rugous surface of the enamel, the basal cingulum, and the rumi-

nant-like pattern of wear characteristic of the genus.—B.M.

Fig. 18.

—

Merycopotamus dissimilis. Molar.

Figs. 19, 19 «, and 19 b.—This tooth was found in the Kalowala

Pass by Capt. (now Sir Proby) Caiitley, and is figured by Royle in

' Illustrations of Botany of the Himalayah Moimtains ' (vol. ii. Plate

III. figs. 12, 13, 14, and 15), as the tooth of an Anthracotherium. In

several of Dr. Falconer's published papers reference is made to the oc-

currence of Anthracotherium amoiig the Sewalik fossils (See Synopsis

of Sewalik Fossils, in Joiirn. As. Soc, vol. iv. p. 706, and first paper

on Monkey, antea, p. 296 ; and also note, p. 508.) The specimen, how-

ever, is not named on the Plate, and differs from Anthracotherium.

—

B.M.

Plate LXIII.

Vertebrae of Hippopotamus (Hexaprotodon) Sivalensis.

Figs. 1 and 1 a.—Seven cervical vertebrae in position, viewed an-

teriorly and laterally.

Figs. 2, 2 a, and 2 h.—Atlas. Upper, lower, and anterior views.

—B.M.

Figs. 3, 3 a, and 3 h.—Atlas. Upper, lower, and lateral views.

—

B.M.

Figs. 4, 4 a, and 4 h.—Atlas. Upper, lower, and anterior views.

—

B.M.

Figs. 5, 5 fl, 5 &, and 5 c.—Axis. Four different views.—B.M.

Figs. 6, 6 a, 6 J, and 6 c.—Axis. Four different views.—B.M.

Figs. 1,1 a, 1 b, and 7 c.—Axis. Four different views,—B.M.

Figs. 8 and 8 a.—Axis. Anterior and lateral views.—B.M.

Figs. 9 and 9 a.—Axis. Anterior and lateral views.—B.M.

Figs. 10 and 10 a.—Axis? Upper and lateral views.—B.M.

Figs. 11, 11 a, and 11 b.—Sixth ? cervical vertebra. Upper, lower,

and lateral views.—B.M.

Figs. 12, 12 a, and 12 5.—Third cervical vertebra. Upper lower,

and lateral views.—B.M.
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Plate LXIV.

Hippopotamus (^Hexaprotodon) Sivalensi's.

Figs. 1 to 12.—Vertebra, mainly dorsal and lumbar. Fig. 1 is a
cervical vertebra ; fig. 2 is the 5th cervical ; fig. 3 is an anterior (1st ?)

dorsal (see antea, p. 146) ; fig. 4 is the second dorsal ; fig. 5 is the

fourth dorsal ; fig. 6 is the second dorsal ; fig. 7 is the fifth dorsal ; fig.

8 is the seventh dorsal; fig. 9 is the fourth and fifth dorsals, united,

\7ith a fragment of rib on each side ; fig. 10 is the eighth dorsal; and
figs. 11 and 12 are lumbar vertebrae.—B.M.

Figs. 13, 13 a, 14, and 14 a.—Bones of sacrum, different views.

—

B.M.

Figs. 15, 15 a, and 15 b.—Sacrum. Anterior and lateral view.—
B.M.

Fig. 16.—Fragment of ilium.—B.M.

Figs. 17 and 17 a.—Portion of pelvis, showing acetabulum. Two
different views.—B.M.

Figs. 18 and 18 a.—Portion of pelvis, showing acetabulum. Two
different views.—B.M.

Plate LXV,

Hippopotamus (^Hexaprotodon') Sivalensis. Bones of the anterior

extremity.

Figs. 1, 1 a, and 1 h.—Fragment of scapula, three different views,

showing spine, upper margin, and glenoid cavity.—B.M.

Figs. 2 and 2 a.—Fragment of scapula, less perfect, showing spine

and glenoid cavity.—B.M.

Figs. 3 and 3 a.—Fragment of scapula with spine and glenoid cavity.

—B.M.
Figs. 4 and 4 a.—Fragment of scapula with spine and glenoid cavity.

—B.M.
Fig. 5.—Glenoid cavity of scapula.—B.M.

Figs. 6 to 8.-—Three specimens of iipper articulating extremity of

humerus ; three views of each.—B.M.

Figs. 9 and 9 a.—Shows the bones of the elbow joint, the lower end
of the humerus, and the upper end of the radius and ulna.—B.M.

Figs. 10 to 13.—Show four different specimens of lower end of

humerus ; three views of each specimen.—B.M.

Figs. 14 and 15.—Two fragments showing upper articulating end of

ulna ; two views of each.—B.M.

Figs. 16, 16 a, 16 6, and 16 c.—Single bone of fore-arm, nearly per-

fect.—B.M.

Figs. 17 and 17 a.—Upper end of fore-arm.—B.M.

Fig. 18.—Lower end of fore-arm.—B.M.

Figs. 19 and 19 a.—Lower end of radius and uhia, with bones of

carpus :

—

a. scaphoid ; b. semilmaar ; c. cuneiform ; d. pisiform in
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outline ; e. trapezium in outline
; /. trapezoid in outline

;
g. os magnum

in outline; h. cuneiform in outline.—B.M.

Figs. 20, 20 a, and 20 h.—Lower end of radius and ulna.—B.M.

Fig. 21.—Carpal bones in situ :

—

a. scaphoid; h. semilunar in out-

line ; c. cuneiform
; /. trapezoid in outline

;
g. os magnum ; h. cuneiform.

Figs. 22 to 26.—Carpal bones detached ; three views of each.

Fig. 22.—Right scaphoid.—B.M.

Fig. 23.—Right semilunar.

Fig. 24.—Right cuneiform.—B.M.

Fig. 25.—.Right OS magnum.—B.M.

Fig. 26.—Right cuneiform.

Figs. 27 to 32.—Metacarpal bones and phalanges.—B.M.

Figs. 33, 33 a, and 33 h.—Lower end of united radius and ulna,

right side. This specimen is remarkable, as being from Ava.—B.M.

Plate LXVL
Hippopotamus (Hexaprotodon) Sivalensis. Bones of posterior

extremity.

Figs. 1, 1 a, 1'6, and 1 c.—Left femur, entire.—B.M.

Figs. 2, 2 a, and 2 h.—Upper end of left femur.—B.M.

Figs. 3, 3 a, and 3 h.—Upper end of right femur.—B.M.

Figs. 4, 5, and 6.—Three fragments showing lower end of femur;

three views of each specimen.—B.M.

Figs. 7, 8, and 9.—Three patellse ; two views of each.—B.M.

Figs. 10, 11, and 12.—Fragments showing upper extremity of tibia;

three views of each.—B.M.

Figs. 13, 13 a, 13 b, and 13 c—Entire tibia.—B.M.

Figs. 14, 15, 16, and 17.—Fragments showing lower end of tibia

;

three views of each.—B.M.

Figs. 18 and 18 a.—Lower end of tibia and fibula, with bones of

tarsus :

—

a. astragalus ; c. calcaneum ; e. scaphoid.

Figs. 19 and 19 a.—Calcaneum.—B.M.

Figs. 20 to 25.—Bones of tarsus, detached.—B.M.

Figs. 20, 21, 22, 23, and 24.— Repi-esent different specimens of

astragalus ; three views of each

.

Figs. 25, 25 a, and 25 b.—Left cuboid bone.

Figs. 26, 26 a, 26 b, 27, and 27 a.—Metatarsal bones.—B.M.

Plate LXVII.

Merycopotamus dissimilis. (Falc. and Caut.)

Fig. 1.—^Var. major. ^ Upper surface of cranium, the anterior portion,

or muzzle, broken off.—B.M.

' See page 138, note.
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Fig. 1 a.- The orbit is not elevated-Lateral view of same specimen,

above the plane of the frontal.

Fig. 1 h.—Palatine view of same specimen, showing three molars and

one premolar. The absence of the trefoil wear of the coronals is to be

noted. Each pair of collines takes a crescentic form outwards, not un-

like that of ruminants, and the grinding surface slopes outwards, as in

the description given hy Cuvier of Hippopotamus minutus}

Fig. 1 c.—Posterior or occipital view of same specimen.

Figs. 2, 2 a, and 2 b.—M. dissimilis (var. major'). Imperfect cranium

including muzzle. Lateral, upper, and palatal views.—B.M.

Figs. 3, 3 a, and 3 h.—M. dissimilis (var. major'). Cranium ; upper,

palatine, and lateral views, showing three molars, four premolars, and

canines. The second left and first right premolars have dropped out.

The left canine is seen to be remarkably curved downwards, first out-

wards and forwards, and then sHghtly backwards.—B.M. (Eeproduced

in PI. XIIL figs. 1 and 2.)

Figs. 4, 4 a, 4 h, and 4 c.—M. dissimilis (var. major). Lower jaAV,

right side ; outer, upper, and inner views. The alveoli of three in-

cisors and first three premolars are empty ; the three molars and fourth

premolar are present, but, excepting hindmost molar, are well worn
;

the canine is curved upwards and outwards and slightly backwards at

the tip ; it is pear-shaped on section, as in Hipp. Sivalensis. The de-

scending process is well seen, and is separated from the horizontal ramus

by a considerable indentation. The anterior extremity of the horizontal

ramus is much more oblique than in H. Sivalensis, and the junction of

the lower with the anterior margin, corresponding to the lower end of

the symphysis, is marked by a distinct tuberosity or projection down-
wards (x). One large mentary foramen is seen on outer surface below

the foiirth molar, and between this and the canine the bone is deeply

channelled ; the molar ridges are almost parallel, and there is very little

widening of the symphysial portion of the jaw. The great peculiarity

of the jaw is the general slenderness of its proportions and the ineqiiality

of its depth. From the descending process it first becomes deeper, and

then it gradually diminishes towards the symphysis. In Hij)p. Sivalensis

the jaw is straight, thick, and massive, as in Plate LXI. 3, 4, 5.—B.M.

(Reproduced in PI. XIIL figs. 3 and 4.)

Figs. 5, 5 a, and 55.

—

M. dissimilis (var. minor ?). Cranium; upper,

• ' In the true molars of the Mcryco-

potannis, the inner demi-cones are simply

convex, and the two grooves on the outer

arcs form a deep external depression, at

the bottom of which is the convex ridge.

The antero-posterior cleft, instead of

being straight, as in the Hippopotamus,

forms two bends convex inwards, and
thus the symmetrical pattern of the

Hippopotamic molar is converted into

the double-crescentic arc of the Eumi-
nant molar. The cement at the bottom

of the valleys is thinner than in the

Euminants ; the enamel is as rugose as

in the Giraffe or Sivathere ; but the

strong ragged ridge along the inner half

of the base of the crown forms the chief

distinction between the molars of the

Merycopotamus and those of the Eumi-
nant. The teeth in the lower jaw make
a similar approximation to the Eumi-
nant type, but the anterior and posterior

primary divisions are separated by a

wider cleft ; the last molar has a third

hinder lobe ; the lower molars are im-
planted by two roots. The forms, pro-

portions, and relative position of the

canines and incisors closely accord with
the Hippopotamic type of these teeth.'

Owen's 'Odontography,' i. 566.
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palatine, and lateral views. The left zygomatic arch is almost complete;

the right is absent. The molars, premolars, and right canine are well

seen ; the incisor ridge is mutilated. The molar ridges are parallel

;

the whole jaw tapers forward, and there is no widening of its anterior

extremity, and no abrupt angle betAveen the line of the jaw and the

zygomatic arch.—B.M.

Fig. 6 M. dissimilis {yax. minor 7). Lower jaw, right side, com-
prising the horizontal and part of the ascending ramus, with the ex-

panded disc below. The three molars are in situ. The premolars
have dropped out, but their alveoli are seen. The canine is also in

situ, but broken off. The molars in the original exhibit well the rugous
surface of the enamel, with the basal cingulum and the ruminant-like

pattern of wear on the crown which are characteristic of the genus,

which is nearly allied to Anthracotherium in the teeth. The colline

apices of the molars are more widely separated than in other Hippo-
potami. The specimen from which this figure is taken is in the

Museum of the Asiatic Society at Calcutta (Sewalik series, No. 246),
and is described by Dr. Falconer in the Catalogue of the Museum.
See antea, p. 146.—Cast in B.M.

Figs. 7, 7 a, and 7 b.—(Var. minor ?). Fragment of lower jaw, right

side, with molars and premolars in situ. The alveoli of the canine and
three incisors are seen in the broken surface in front. The ascendinorO
ramus and descending process are broken off. The large mentary
foramen and deep channel in front are very distinct.—B.M.

Figs. 8 and 8 a.—M. dissimilis. Fragment ofanterior portion oflower
jaw, left side, with very perfect canine,

Plate LXVIII.

Figs. 1 to 18.

—

Merycopotamus dissimilis.

Figs. 1 and 2.—Two fragments of pelvis with acetabulum
; two

views of each.—B.M.

Figs. 3, 3 a, and 3 b.—Upper end of right femur.—B.M.

Figs. 4, 4 a, 4 b, and 4 c.—Lower end of femur.—B.M.

Figs. 5, 5 rt, and 5 h.—Upper end of tibia.—B.M.

Figs. 6, 6 a, 6 b, and 6 c.—Fragment of calcaneiim.—B.M.

Figs. 7,7 a, 7 b, 7 c, and 7 d—Calcaneum.—B.M.

Pigs. 8, 8 a, 8 b, and 8 c.—Calcaneum.—B.M.

Figs. 9, 9 a, 9 S, 9 c, and 9 d.—Astragalus.—B.M.

Fig. 10.—Calcaneum and astragalus in situ.

Figs. 11 and 12.—Two specimens of upper end of humerus; three
views.—B.M.

Figs. 13, 13 a, 13 b, 13 c, and 13 d.—Lower end of humerus.—B.M.

Figs. 14, 14 a, 14 b, and 14 c.—Four different views of radius of
Merycopotamus dissimilis.—B .M.

Fig. 15.—Fragment of occiput, showing condyles and occipital crest.

—B.M.
Fig. 16.—Fragment of lower jaw.



508 FAUNA ANTIQUA SIVALENSIS.

Figs. 17 and 17 a.—Lower jaw, anterior portion, both sides, showing
absence of any widening of symphysis.—B.M.

Figs. 18 and 18 a.—Incisive ridge.—B.M.

Figs. 19, 19a, 19 J, and 19 c.

—

Hipp. Sivalensis. Calcaneum.—B.M.

Figs. 20, 20 a, and 20 J.

—

Hipp. Sivalensis. Astragalus.—B.M.

Fig. 21.

—

Hipp. Sivalensis. Calcaneum and astragalus, placed in

situ.

Figs. 22 and 22 a.—Anthracotherium Silistrense. Molars in Museum
Geol. Soc.

Figs. 23 and 23 a.

—

Anthracotherium Silistrense. Molars in Museum
Geol. Soc.

Fig. 24.

—

Anthracotherium Velaunum. Molars in Mus. Geol. Soc.

Fig. 25.

—

Anthracotherium Velaunum. Molars in Mus. Geol. Soc.

The Anthracotherium, like the closely allied Merycopotamus, formed

a link connecting the Hippopotamus with the Euminants. The molars,

however, depart less from the Hippopotamic type than in Meryco-
potamus.^

Plate LXIX.

Figs. 1, 1 a, 1 h, and 1 c.

—

Sus giganteus (Falc. and Caut.). Upper,
palatal, lateral, and occipital views of skull. The zygomatic arches

are perfect. There are three molars on either side, and also the last

premolar. The specimen is broken off in front of the last premolar.

The extreme distance between the zygomata is much greater than in

Sus scrofa. The sub-orbital foramina are large, and the bone is deeply

channelled in fi-ont. From the Sewalik hills.—B.M.
Length of fragment, 11'7 in. Between the most distant points of the zygomata,

8'5 in. Between the post-orbital processes, 5'1 in. Least breadth of cranium
between temporal fossae, I'l in. Height of occipital facet from lower border of

occipital foramen, 6'.5 in. Height of occipital foramen, '9 in. Breadth of ditto,

V in. Breadth of occipital condyle, 1'3 in. From lower border of occipital foramen
to posterior border of palate, 3'8 in. Height of cranium at sub-orbital foramen
from palate, 3'1 in. Breadth of ditto superiorly, 2-4 in. Least breadth of occipital

facet, 3'5in. Width of posterior nares, ^ in. Length of three true molars, 3'2 in.

Of ditto, including last premolar, 3-7 in. Width of palate, posteriorly, 1-7 in. Of
ditto, anteriorly, TS in. Greatest breadth of alveoli, l'3in. Height of posterior

nares, V^ in. Greatest diameter of orbit, I'J in.

Figs. 2, 2 a, and 2 h.—Sus giganteus. Fragment showing anterior

portion of skull broken oiF about the line of the sub-orbital foramina.

Upper, lateral, and palatine views. The three molars and two last pre-

molars are well seen, and are less ground than in fig. 1.—B.M.
Length of fragment, 9' in. Width superiorly at sub-orbital foramen, 2'2 in.

Height, from palate, 4- in. Length of three true molars, 3'7 in. Of ditto, including

two last premolars, 5'1 in. Width of palate posteriorly, r6 in. Of ditto, anteriorly,
1'4 in. Greatest width of alveoli, 1'3 in.

' Dr. F. was at one time inclined to

regard the Merycopotamus as identical

in genus with the Anthracotherium Ve-

launum of Cuvier. On Dec. 6, 1843, he

wrote thus to Capt. Cautley. ' What do
you think ! Our Hippo, dissimilis is iden-

tical in genus with Cuvier's Anthracothe-

rium Velaunum ; that is to say, he mis-
named his specimen from imperfect ma-
terials. I have had the two heads chiselled
out, and intend describing them under the
name of a new genus Merycopotamus
(merico, from the resemblance of the

teeth to those of a Euminant).'
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Figs. 3, 3 a, and 3 i.—Sus giganteits. Cranium. Upper, palatal, and

lateral views. The right zygoma is imperfect, and the left is almost

absent ; but, in other respects, the cranium is more perfect than in figs.

1 or 2. There are three molars and three premolars on either side.

The incisive alveoli and the tuberosity and alveolus of the right

canine are also present.—B.M.
Length of fragment, 14'3in. Width of cranium superiorly at sub-orbital fora-

men, rsin. Height of ditto from palate, 3-3 in. Length of canine tuberosity,

4' in. Length of molar series, 0'6 in. Length of three true molars, 3-5 in. From
posterior border of palate to anterior margin of incisive alveolu.s, 7'6 in. From
posterior border of palate to posterior angle of incisive foramen, 8'7 in. Diastema

between canine and external incisor, I'in. Width of palate posteriorly, r2 in.

Ditto between canines, 2- in. Greatest width of alveoli, r2 in.

Fig. 4.

—

Sus giganteus. Lower jaw, right side. The ascending

ramus is mostly absent. Shows three molars and three premolars, with

canine and incisive alveoli.

Length of fragment, 11-5 in. Height of horizontal ramus, 2' in. Thickness of

ditto, 1-7 in. Length of symphysis superiorly, 3-3 in. Leiigth of three true molars,

3"5 in. Length of ditto, with three posterior premolars, 5' in. Interval between

first and second premolars, "9 in. Interval between second premolar and canine,

1-6 in. Between canine tuberosities, 3-9 in. Width between molars posteriorly,

l'5in. Between ditto anteriorly, V7 in.

Figs. 5 and 5 a.—Sus scrofa (var. Tndicus).

lower jaw, not fossil. Upper and lateral views,

natiu-al size.—B.M.

Plate LXX.

Figs. 1 and 1 a.—Sus (Hippoliyus) Sivalensis (Falc. and Caut.).'

Cranium. Upper and palatal views. Except that the zygomatic arches

are absent, the specimen is very perfect. Shows three molars and two

last premolars on either side, with alveoli of canines and six incisors.

The sub-orbitary and incisive foramina are well marked.—B.M.

Extreme length of fragment, 9-2 in. From post, plane of occipital condyles to

anterior margin of incisive alveolus, 9' in. From lower border of occipital foramen

to post, border of palate, 2-3 in. From post, border of palate to posterior border of

incisive foramen, 5-4 in. Width of palate between second molars, 1-1 in. Width of

ditto between inner margins of canine alveoli, 1-05 in. Width of ditto between

anterior angles of middle incisive alveoli, '7 in. Greatest width of alveoli, -Sin.

Length of the molar series, 4-3 in. Length of the three true molars, 27 in. Dias-

Entire skull, with

One-third of the

» ' In this extinct genus of quadrupeds

from the Himalayan tertiary deposits,

3 3
the dental formula shows incisors —-,

o—

o

and corresponds with that of the Chcero-

jpotamus in the number of canines, pre-

molars and molars ; but the true molars

have a more complex crown, approaching

nearer to those of the typical Suidts in

the depth and number of the secondary

enamel folds. Each upper true molar

has its crown cleft by the common or

primary crucial valleys, the transverse

one passing somewhat obliquely from

within forwards and outwards. Each of

the four principal lobes is subdivided,

not by a vertical central depression,

but by a fold penetrating its anterior

and posterior margins. The enamel at

first shows additional minor plications,

but is worn down to the simpler pattern

above described ; the outer lobes are

convex externally. The first premolar

is very small and simple, separated by
an interval of its own breadth from the

second ; both this and the third have

transversely compressed crowns ; the

fourth has a sub-trihedral crown. The
Hippohyus equalled in size the Cheero-

potamus, but exhibits as strong a ten-

dency towards the Hippopotamoid family

as that does towards the plantigrade

Carnivora.'—Owen's 'Odontography,' vol.

i. p. 562.
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tema between first and second premolars, -2 in. Length of incisor ridge on one
side, r5 in. Breadth of nasal ridge at sub-orbital foramina, l'2iu. Between post-

orbital processes, 2-5 in.

Figs. 2 and 2 a.—Sus Hiisudricus (Falc. and Caut.). From Sewalik

hills. Anterior portion of skull broken off about sub-orbitary foramina.

Shows three molars and three premolars and canine m situ.—B,M.
Length of fragment, 5'7 in. Height from palate opposite sub-orbital foramen,

2'2 in. Length of three true molars, I'Sin. Length of ditto and three posterior

premolars, 3-3 in. Diastema between first and second premolars, •! in. Length of

whole molar series, 4' in.

Figs. 3 and 3 a.—Sus Hysudricus. Lower jaw. The ascending

ramus and the incisive and canine alveoli are absent. Shows three

molars and four premolars.—B.M.
Extreme length of fragment, e'-t in. Height of jaw opposite second molar, 2* in.

Length of three molars, 3' in. Ditto of entire molar series, 6'3 in.

Figs. 4, 4 a, and 4 h.—Sus giganteus. Superior, palate, and side

views of cranium. The sjoecimen is imperfect and mutilated. Pos-

teriorly it is broken off behind the orbit. Anteriorly it is also frac-

tured in front of the first molar, but the anterior fragment is joined on.

The specimen shows the two anterior molars and the third molar in

germ.—B.M.
Length of fragment, 8' in. Length of palate, 5'5 in. Height from palate at sub-

orbital foramen, 1'8 in. Width of cranium superiorly at ditto ditto, !• in. Length
of exposed molar series, 3' in. Of fu'st and second molars, r4in. Between first

premolar and external incisor, "6 in. Between first premolar and internal incisor,

1-4 in. Width of palate posteriorly, -S in. Width of palate between canines,

1-3 in.

Fig. 5.

—

Sus giganteus.—Lower jaw, showing three molars and three

premolars on either side. The left canine and the alveolus are also

seen. The incisive alveoli are imperfect.—B.M.
Extreme length of fragment, 12- in. Length of three true molars, 3'8 in. Of

ditto with two premolars, 5' in. Distance between canine and second premolar,

1-9 in. Width of symphysis between external margins of canine alveoli, 3'4 in.

Length of symphysis, 6-2 in.

Fig. 6 Sus giganteus. Imperfect specimen of lower jaw. Shows
the molars and premolars on right side, and the premolars and canine

alveolus on left ; also the incisor alveoli.—B.M.
Length of fragment, 7'4 in. Height of ramus, 2'1 in. Width of ramus, 1'4 in.

Length of symphysis, 2'8 in. Width between external alveolar margins of canines,

2'8in. Alveolar margin of four incisors, 1'2 in.

Figs. 7 and 7 a.—Sus giganteus. Lower jaw, showing three molars,

four premolars, canine, and three incisors. The last or posterior

molar is intact. The ascending ramus is absent.—B.M.
Length of fragment, 10' in. Depth of ramus at anterior margin of third molar,

2' in. Width of ditto, l'4in. Length of symphysis, 2'8in. Between external

alveolar margins of canines, 2-3 in. Length of three posterior premolars and three

true molars, 4'9 in. Of three true molars, 3'2in. Between first and second pre-

molars, '5 in. Between first premolar and canine, '3 in. Alveolar margin of three

incisors, 1-3 in.

Figs. 8 and 8 a.—Sus giganteus. Another specimen of lower jaw,

with molars, premolars, and canine on both sides ; also the incisor

alveoli. The third or last molar is only partly ground. The ascend-

ing ramus is absent. From the Nerbudda.— B.M.

Length of fragment, lO'l, in. Depth of ramus at anterior margin of last molar,
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2- iu. Width of ditto, 1'2 in. Length of symphysis, 3'5 in. Between external al-

veolar margins of canines, 2'7 in. Length of three last premolars and three true

molars, 5"6in. Length of true molar series, 3'1 in. Between first and second pre-

molars, '6 in. Between first premolar and canine, '5 in. From anterior margin of

canine alveolus to mesial line, 1"5 in. Width between rami posteriorly, TS in.

Plate LXXI.

Fig. 1.

—

Sus (Ilippohyus) Sivalensis. Left half of palate, natural

size, showing three molars, three posterior premolars, and the alveoli of

the first premolar, canine, and three incisors. The third or hindmost
molar is not at all ground.—B.M.

Extreme length of palate, 6-3 in. Length of first molar, '6 in. ; of second, -95 in.

;

of third, l'15in. Width of first molar, -Bin.; of second, '8 in. ; of third, '8 in.

Length of third premolar, "5 in. ; of fourth, -S in. Width of third premolar, '4 in.

;

of fourth, '6 in. ; between canine and first premolar, '6 in.

Fig. 2.

—

Sus (^Hqiiwhyus) Sivalensis. Second and third molars,

imperfect.—B.M.

Length of fragment of second molar, "55 in. ; of third, 1-45 in. Greatest width of

third posteriorly, -73 in.

Fig. 3.

—

Sus (HippohT/us) Sivalensis. First and second true molar
and portion of fourth premolar.—B.M.

Length of first true molar, '5 in. ; of second ditto, 1 • in. Width of first true molar,
"45 in. ; of second, '63 in.

Fig. 4.

—

Sus {Hippohyus) Sivalensis. Fourth premolar and first and
second true molars.—B.M.

J

Length of first molar, "65 in. ; of second, -85 in.

Fig. 5.

—

Sus Hysudricus. Three true molars and third and fourth

premolars, upper jaw, left.—B.M.

Length of third premolar, '6 in. ; of fourth ditto, '5 in. ; of first molar, -6 in. ; of

second, -8 in. ; of third, I'l in. Width of third premolar, -36 in. ; of fourth, '63 in.

;

of first molar, "SSin. ; of second, 'GSin. ; of third, 'Tin.

Fig. 6.

—

Sus Hysudricus. Three molars and three posterior pre-

molars, lower jaw, left. The last molar is imperfect.—B.M.

Length of second premolar (at alveolar ridge), '45 in. ; of third, -45 in. ; of fourth,

•5 in. ; of first molar, •.55 in. ; of second, ^ in. Width of fourth premolar, '35 in.

;

of first molar, -43 in. ; of second, '63 in.

Fig. 7.

—

Sus irysudricus. Second and third true molars, upper jaw,

right.—B.M.

Length of second molar, '66 in. ; of third, '85 in. Width of second molar, '7 in.

Extreme width of third molar anteriorly, •? in.

Fig. 8.

—

Sus Hysudricus. Second and third true molars, well worn.
—B.M.
Length of second molar, •73in. ; of third, r4in. Width of second, -Sin.; of

third anteriorly, '65 in.

Fig. 9.

—

Sus Hysudricus. Canine, foiu: premolars, and first and
second molar, upper jaw, right.—B.M.

Length of first premolar, or retained milk molar, "4 in. ; of second, "5 in. ; of

tlurd, -5 in. ; of fourth, '45 in. ; of first molar, '6 iu. ; of second, -65 in.
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Fig. 10.

—

Stis Hysudricus. Three molars, and two posterior pre-

molars, lower jaw.—B.M.

Length of last premolar, -5 in. ; of first molar, '5 in. ; of second, '66 in. ; of third,

!• in. Width of last premolar, -SS in. ; of first molar, "4 in. ; of second, '5 in. ; of

third ditto anteriorly, -6 in.

Fig. 11.—Sus Hysudricus. Symphysis of lower jaw, with four pre-

molars on left side, and second and third on right.—B.M.
Distance between inner margins of second premolars, l'3in. Length of second

premolar, '45 in. ; of third, -5 in. ; of fourth, '5 in.

Fig. 12 Sus giganteus. Three true molars, upper jaw, left. The
first is imperfect.—B.M.

Length of first molar, -65 in. ; of second, 1- in. ; of third, 1-6 in. Width of first

molar, -75 in; of second, '9 in. ; of third anteriorly, 1- in.

Fig. 13.

—

Sus giganteus. Second and third true molar.s, upper jaw,

right; large and perfect.—B.M.

Length of second molar, 1-4 in. ; of third, 2-2 in. Width of second molar, -8 in.

;

of third ditto, M in.

Fig. 14.

—

Sus giganteus. Lower jaw, right side, showing canine,

four molars, and first two true molars. The second true molar is not

at all ground down, and the third has not appeared.

Distance between canine and first premolar, -36 in. Length of first premolar,

•36 in. ; of second, -5 in. ; of third, -5 in. ; of fourth, -5 in. ; of first molar, -85 in.
;

of second, r25 in. Width of first molar, '7 in. ; of second, -8 in.

Fig. 15.

—

Sus giganteus. Lower jaw, right side, with first, second,

and third true molars, all well ground.—B.M.
Length of first molar, -65 in. ; of second, -95 in. ; of third, 1-8 in. Width of first

molar, -55 in.; of second, ^in. ; of third, -7 in.

Fig. 16.

—

Sus giganteus. Last premolar and first molar, upper

jaw.—B.M.
Length of last premolar, -7 in. ; of first molar, -93 in. Width of last premolar,

•8 in. ; of first molar posteriorly, "9 in.

Figs. 17 and 17 a.—Sus giganteus. Anterior portion of lower jaw,

showing canine and incisive alveoli. The outer incisor on both sides

has dropped out ; the two inner incisors and the canines are present

;

the latter are broken off.—B.M.

Distance between outer margins of outer incisive alveoli, 2-1 in. ; between outer

margins of middle ditto, TSin. ; antero-posterior diameter of middle incisor, '36 in.;

of inner ditto, '4 in.

Figs. 18 and 18 a.— Sus giganteus. Symphysis of lower jaw, with

Bix incisors very perfect. The canines are broken off.—B.M.
Length of symphj'sis measured inferiorly, 2-6 in. Distance between outer mar-

gins of outer incisors, 2' in. ; between outer margins of second premolars, 1-8 in.

Width of three incisors on one side, 1-2 in.

Figs. 19, 19 a, and 19 h.—Sus giganteus. Fragment of canine,

slightly compressed and grooved on each side.—B.M.
Length of fragment, 2'4in.

; great diameter, I'lSin.; lesser diameter, '8 in.'

' Description by Br. Falconer of Fossil

Remains of Suidce from the Sewalik

Hills, in the Museum of the Asiatic

Society of Bengal.

Np. 317. Sus ? Conglomerated

specimen, consisting of a mass of bones
cemented together by clay-marl and
crossing each other in every direction :

the principal object being the lower jaw,

nearly entire, of a Sus, exposed so as to
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Plate LXXII.

Figs. 1, 1 «, and 1 h.—Rhinoceros platyrhhms. (Falc. and Caut.)
From the Sewalik hills. Mutilated cranium, anterior part, showing
lateral, upper, and palate surfaces. The specimen is so worn that the
teeth are scarcely distinguishable. The upper surface of the skull is

broad and flat.—B.M. (See antea, p. 157, and PI. XIV. fig. 3.)
Length of fragment, 17'in.; height posteriorly, 97 in. ; height anteriorly, 8-in,;

greatest breadth at anterior angles of orbits, 10'6 in. ; depth of nasal notch, 6- in.

;

height of nasal notch anteriorly, 6'6 in.

In 1847 Dr. Falconer noted that R. platp-Junus partakes of the

characters of both R. leptorhiinis (sic) and R. tichorinus, and on the 9th
of August, 1860, he made the following note :

—

' Examined Baker's large skiUl of the Sewalik Rhinoceros flatyrhinus in B.M.
The molars are in fine condition, six on either side. The last true molar only just
touched by wear. The last t. m. exactly like Bh. hemiteechus, in having a pos-
terior basal funnel-shaped pit ! while the penultimate and antepenultimate t. m.
and the penultimate and antepenultimate milk m. have each three distinct fossettes,

as in Rhinoceros tichorhinus \ the vertical ridges of the anterior side very well
pronounced in three valleys. Had two large incisors above and four below : of the
latter, the two outer big ; the two inner small, as in the existing Indian Ehinoceros.'

Figs. 2, 2 a, and 2 6.

—

Rhinoceros platyrhinus. Fragment showing
posterior part of cranium, with foramen magnum, occipital condyles
and crest, portion of right zygomatic arch, and condyle of lower jaw.
—B.M.

Length of fragment, 10-6 in.; height of occipital facet from lower margin of
occipital foramen to summit of occipital crest, 12- in. Breadth of occipital facet

above, 8'4 in. ; ditto below, 13'2in. Height of occipital foramen, 2'5in. ; breadth
of ditto, 2- in. Between extreme points of occip. condyles, 5'3 in. Least width of
cranium, 3'3 in. Breadth of condyle of lower jaw, 6-7 in. ; ditto of ascending ramtis,
6' in. Between inner angles of glenoid facets, 2-5 in. Depth of zygomatic process,
3-3 in.

Fig. 3.

—

Rhinoceros platyrhinus. Fragment of skull, upper jaw,
with molar ridge, and large sub-orbital foramen.—B.M.

Length of fragment, 13-2 in. From root of molar origin of zygoma to sub-orbital
foramen, 7'5in. Length of molar series, lO'Sin. Greatest breadth of molar al-

veoli, 2'8 in.

show the two horizontal rami with the

remains more or less of seven molars on
either side, the bases of both canines

No. 319. Sus ? Fragment of
lower jaw, right side, comprising pos-
terior part of horizontal ramus, broken

and more or less of the six incisors,
i across horizontally near the base of the

The specimen is still much covered with ! teeth, and containing the last two mo-
matrix ; the foiir premolars on the left lars, the penultimate well worn with
side show part of their crowns ; on the very fiexuous enamel ; the last molar in
right side the first premolar is close to germ and of very large size,

the canine ; the true molars are well ! No. 320. Mutilated fragment corn-
worn ; the canine on the left side shows

|

prising part of the last true molar, much
a part of the tooth bending outwards,

but the apex broken off. The other

bones are so much covered by matrix as

to be undeterminable.

No. 318. Sus ? Fragment com-
prising the posterior part of upper max-
illa right side, containing the two last

teeth in situ ; the penultimate is well

worn, showing a very complex pattern

of crown ; the last molar is half worn.

broken and cemented with matrix.

No. 321. Fragment comprising the
posterior part of horizontal ramus lower
jaw right side, containing the two last

teeth in situ ; they are in the same con-
dition of wear as No. 319, but consi-

derably smaller.

No. 64 (from Perim Island). Lower
jaw, left side, fragment containing
merely the last molar of Sus Hysudricus ?

VOL. I. L L
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Fig. 4, 4 a, 4 5, and 4 c.

—

Rhinoceros platyrhinus. Fragment show-
ing anterior portion of lower jaw, with symphysis and four anterior

molars, and a portion of fifth ; also a small inner and large outer

incisor on both sides.—B.M. (See anfea, p. 157.)

Length of fragment, 13'5in. Breadth of symphysis, 5'7 in. Length of sym-
physis inferiorly, 7" in. Depth of jaw, 47 in. Thickness ofjaw, 3'3 in. Length of

four anterior molars, 7'4 in. Between anterior premolar and external incisive al-

veolus, 3-1 in. Between incisive alveoli, -6 in. Width between molars posteriorly,

4- in. ; ditto anteriorly, 3'4in.

Figs. 5, 5 a, and 5 b.—Rhinoceros platyrhinus. Small fragment of

lower jaw, with two molars.—B.M.

Length of fragment, 6-7 in.
;

greatest depth, 5'7 in. ; Tliickness, 3'2
; length of

molar, 3-1 in.; breadth, 1-7 in.

Figs. 6 and 6 a.—Rhinoceros platyrhinus. Fragment of molar.—B.M.
Length, 2-3 in. Width, 3-4 in.

Figs. 7 and 7 a.—Rhinoceros platyrhinus. Molar.

Length, 3'2 in. ; breadth, 2-8 in. ; height of crown, 3'1 in.

Plate LXXIII.

Figs. 1, la, 15, and Ic.

—

Rhinoceros Palceindicus. (Falc. and Caut.)

Mutilated specimen of cranium. The zygomatic arches and the anterior

portion of the palate are broken off. On the right side the three true

molars and three posterior premolars are present ; on the left there are

three molars and one premolar. All the teeth are much worn. The
upper surface of the skiill is very concave.—B.M. (See antea, p. 157.)

Length of fragment, 21 "8 in. Height of occiput (imperfect) from basilar process,

8'1 in. From occipital surface to posterior border of palate (imperfect), 12'5 in.

Between mastoid angles, greatest diameter of occiput, 9" in. Transverse diameter

of occipital foramen, 1'9 in. Vertical ditto, 1'3 in. Breadth of cranium at anterior

orbital angles, 8-7 in. Between anterior angles of orbital margin, 3'9 in. Between
sub-orbital foramina (posterior border), 4'8 in. Chord of nasal notch, 4'5 in. Length

of three true molars, 6-1 in. Length of three posterior premolars, .5' in. Width of

palate between posterior molars, 2-2 in. Ditto between second premolars, 2'5 in.

Greatest width of alveolus, 2'8 in. Length of palatine notch, 5-6 in. Width of

ditto, 2- in.

Figs. 2, 2 a, 2 b, and 2 c.

—

Rhinoceros Sivalensis (Falc. and Caut.),

from the Sewalik hills. Tolerably perfect specimen of cranium. The
upper part of the occiput and the left zygoma are absent. The left

maxilla shows three molars and three premolars, and also the alveolus

of the first premolar. The teeth are well Avorn ; the palate is narrow.

The upper surface of the cranium is concave, and the tip of the nasal

shows the gibbosity of the base of a very large horn. The species was
evidently unicorned.—B.M. (See antea, p. 157, and PL XIV. fig. 1.)

Extreme length of fragment, 22'5 in. From posterior plate of occipital condyles

to anterior margin of fii'st premolar, 20'4 in. From lower border of occipital fora-

men to posterior border of palate, 11 '9 in. Length of molar series, 11 •! in. Length
of three true molars, .5'8 in. Width of palate between posterior molars, 2-5 in.

Width of palate at anterior angle of first premolars, 2-2 in. Greatest width of al-

veoli, 2-6 in. Length of palatine notch, 5'3 in. Width of ditto, 1 '9 in. Between
inner angles of artictUar stu'faces for lower jaw, 3-2 in. Between most distant

points of zygomatic processes, 13-7 in. Depth of zygomatic fossa, 3-1 in. Height of

occiput (imperfect) from lower border of occipital foramen, 9" in. Between outer

angles of occipital condyles, 4'8 in. Between mastoid angles, or greatest transverse

diameter of occiput, 8'6 in. Breadth of occipital foramen, 17 in. Height of ditto,
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1-9 in. Breadth of cranuim at anterior orbital angle, 8'3 in. Between posterior

borders of sub-orbital foramina, 5-2 in. Between anterior angle of orbital margin
and posterior border of snb-orbital foramen, 4*7 in. Breadth of rostrum, 2- 8 in.

Figs. 3 and 3 a.—Rhinoceros Sivalensis. Fragment of skull, com-
prising upper jaw, portion of orbit and prolongation of nasals for

horn.—B.M.
Length of fragment, 14-8 in. From anterior angle of orbit to tip of nasal pro-

tuberance, 9'8 in. From conca\'ity of nasal notch to tip of ditto, 6'8 in.

Plate LXXIV.

Figs. 1, 1 a, 1 h, and 1 c.

—

Rhinoceros Palwindicus. Yery perfect

specimen of cranium, with both zygomatic arches entire. Shows two
molars and two posterior premolars on either side. The third molar ia

still in germ. The palate is deficient in front.—B.M.

Length of cranium (fragment), 18-2 in. Between most projecting points of zy-

gomata, 9-8 in. Breadth of occiput (behind the auditoiy foramina), 6-1 in. Least

breadth of cranium (between the temporal fossee), 3-4 in. Breadth of cranium at

anterior orbital angles, 6-3 in. From anterior margin of second premolar to pos-

terior border of pterygoid process, 9-7 in. Length of palatine fissure, 3-7 in. Dis-

tance between the internal angles of the glenoid facets, 3' in. Length of alveolar

margin of exposed molars, 6-1 in. Between external alveolar margins of last ex-

posed molars, 6'4 in. Between external alveolar margins of anterior molars, 3-7 in.

Height of cranium from alveolar margin at anterior margin of third molar, 6'1 in.

Width of palate anteriorly, 2-3 in. ; ditto, posteriorly, 2-3 in.

Figs. 2, 2 a, 2 b, and 2 c.

—

Rhinoceros Palceindicus. Skull of a

larger and older animal than fig. 1. Both zygomatic arches are defi-

cient, and the portion in front of the fourth premolar is also broken

off.—B.M.
Length of fragment, 20'1 in. From lower margin of occipital foramen to posterior

border of palate, 12-2 in. From ear (anterior margin) to sub-orbital foramen,

13-5 in. From ditto to anterior angle of orbit, 10'6 in. Height of occipital facet

from lower margin of occipital foramen to occipital crest, 77 in. Height of cra-

nium at anterior angle of orbit from alveolar border, 7'2 in. Height of occipital

foramen, 1-2 in. Breadth of ditto, 1-2 in. Between internal angles of glenoid

facets, 3'3 in. Width of palate posteriorly and anteriorly, 3' 1 in. Between ex-

treme points of external alveolar borders of molars, 10' in. Least breadth of cra-

nium (between temporal fossae), 4-3 in. Breadth of cranium at anterior orbital

angles, 8'5in. From centre of occipital crest to posterior border of nasal notch,

16'7 in. Length of alveolar border of three true molars, 6'5 in. Breadth of alveoli,

3-2 in.

Figs. 3 and 3 a.—Rhinoceros Palmnclicus. Fragment of lower jaw,

left side, with fotir posterior molars.—B.M.

Length of fragment, 15'8 in. Length of alveolar border of molars, 8'3in.

Breadth of ascending ramus, 6' in. Depth ofjaw anteriorly, 3-1 in. Thickness of

ditto, 3-2 in.

Figs. 4 and 4 a.

—

Rhinoceros Palceindicus. Fragment of symphysis

of lower jaw, with incisive alveolar ridge and large outer lefl; incisor.

—B.M. (See antea, p. 157.)

Between external alveolar borders of incisive alveoli, 4-5 in. Length of existing

portion of symphysis, 4*4 in. Interval between anterior premolar and incisive al-

veolus, 2-6 in. Greatest thickness of alveolus, 1-7 in. Great diameter of incisor,

1-3 in. Lesser diameter of ditto, 1-1 in. Length of tusk (projection), 1-9 in.

j'ig. 5. Rhinoceros Sivalensis. Portion of cranium, showing palate

with molar ridges and nasal projections. The portion behind the

second molar is broken off.—B.M.
L L 2
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Length of fragment, 14"8 in. "Width of palate between second molars, 2-3 in.

Width of palate between first premolars, l'6in. Length of four premolars and
first and second molar series, 8' in. Length of four premolar series, 4'9 in. Sup-
posed depth of nasal notch, 6'6 in. Breadth of cranium between anterior angles of

orbit, 7'7 in. Between external alveolar borders posteriorly, 7'3 in. Between ditto

anteriorly, 2'5 in.

Figs. 6 and 6 a.—Rhinoceros Sivalensis. Fragment of lower jaw,
with symphysis and five anterior molars.—B.M.

Length of fragment, 9'-l in. Length of existing portion of symphysis, 3'1 in.

Length of molar series, 7' in. Width between the posterior molars, 27 in. Be-
tween anterior ditto, 2- in. Greatest depth of jaw, 3'6 in. Thickness of ditto,

2mii.

Plate LXXV.

Fig. 1.

—

Rhinoceros Palceindicus. Fragment of upper jaw, left side,

with three true molars.

Length of first molar, 2' in. ; of second, 2-15 in. ; of third along anterior edge,

3"l in. Width of first molar, 3' in. ; of second, 3'2 in. ; of third along anterior

edge, 2-9 in.

Fig. 2.

—

Rhinoceros Palceindicus. Fragment of lower jaw, with
three true molars and fourth premolar.—B.M.

Length of fourth premolar, 1-8 in. ; of first molar, 2'15 in.; of second, 2-2 in. ; of
third, 2-2in. Width of fourth premolar, 1-35 in. ; of first molar, 1 '3 in.; of second,

l'4in. ; of third, rSin.

Fig. 3.

—

Rhinoceros Palceindicus.—Fragment of lower jaw, with
four molars.—B.M.
Length of first tooth, '65 in. ; of second, 1-3 in. ; of third, 1-75 in. ; of fourth,

1-75 in.

Fig. 4.

—

Rhinoceros Palceindicus. Premolar tooth detached.—No.
39,648 B.M.
Length along outer edge, 2-6 in. Width of grinding surface anteriorly, 2'5 in.

Fig. 5.

—

Rhinoceros Sivalensis. Fragment of upper jaw, right side,

with three true molars and third and fourth premolar.—B.M. (Repro-
duced in PI. XIV. fig. 2.)

Length of third premolar, 1-6 in.; of fourth ditto, 1-5 in. ; of first molar, 1-75 in.;

of second ditto, 2- in. ; of third ditto along outer edge, 2-3 in. Width of third
premolar, 2'3 in. ; of fourth ditto, 2'6 in. ; of first molar, 2'6 in. ; of second ditto,

2'6 in. ; of third ditto along anterior edge, 2'5 in.

Fig. 6.

—

Rhinoceros Sivalensis. Lower jaw, right side, with second,

third, and fourth premolars, and first and second true molars.—B.M.
Length of second premolar along outer edge, 1-2 in. ; of third premolar at centre

of grinding surface, 1-2 in. ; of fourth ditto, l-7in. ; of first molar, 1-6 in. ; of
second ditto, 1-9 in. Width of second premolar, ^S in. ; of third ditto, I'Oin. ;

of fourth ditto, l-lSin.; of first molar, 1-3 in. ; of second ditto, 1-36 in. Width
between anterior angles of second premolars, 2-4 in.

Fig. 7.

—

Rhinoceros Sondaicus (recent). Upper jaw, right side, with
fom'th premolar and three true molars.

Length of fourth premolar, 1-65 in. ; of first molar, 1-6 in. ; of second, 1-9 in.

;

of tliird along outer edge, 2'1 in.

Fig. 8.

—

Rhinoceros Sondaicus (recent). Lower jaw, right side, with
third and fourth premolars and three true molars.

Length of third premolar, 1-2 in, ; of fourth, 1-5 in. ; of first molar, 1-6 in. ; of
second, TSin. ; of third, r7in.



DESCEIPTION OF PLATES. 517

'Fig. ^.— Rhinoceros platyrhinus. Upper jaw, right side, with third

and fourth premolars and three true molars. The first true molar is

imperfect.—B.M.

Length of third premolar, 1-6 in. ; of fourth ditto, 1-8 in. ; of fragment of first

molar, extreme, I'Sin. ; of second molar, 1-9 in. ; of third ditto along outer edge,

2-2 in. Width of third premolar, 2-7 in. ; of fourth ditto, 2-8 in. ; of second molar,

2-9 in. ; of third ditto along anterior edge, 2-56 in.

Fig. 10.

—

Rhinoceros platyrhinus. Lower jaw, right side, and sym-

physis, containing very large outer and small inner incisor of both sides,

second, third, and fourth premolars, and first two true molars of right

side.—B.M. (Reproduced in Plate XIV. fig. 4.)

Length of second premolar, 7 in, ; of third ditto, 1-4 in. ; of fourth ditto,

l'65in. ; of first molar, 1-46 in. ; of second ditto, 2- in. Width of second premolar,

•45in. ; of third ditto, -85 in. ; of fourth ditto, Tl in. ; of first molar, 1-05 in. ; of

second ditto, r2 in. Width between second premolars, 3-.5 in. ; ditto between outer

margins of external incisors, 3-65 in. Oblique width of external incisor, 1-5 in.

Thickness externally of ditto, oblique, -7 in. Length of exserted portion along outer

edge, 2-1 in.

Fig. 11.—Rhinoceros platyrhinus. Penultimate true molar upper

jaw, right side, detached, but shattered. Fig. 11 a.—Ditto, ditto, re-

stored.—B.M.

Fig. 12.—Last trtie molar upper jaw, right side.—B.M.

Fig. 13.

—

Rhinoceros {Acerotherium?) Perimensis (from Perim Island).

Fragment of lower jaw, with three true molars and first premolar.

Length of first true molar, 1'1.5 in. ; of second, 1-4 in. ; of third, 1-5 in.

Fig. 14.

—

Rhinoceros Perimensis. Premolar tooth, detached.

Fig. 15.—Rhinoceros Perimensis. Molar, detached and shattered,

Fif. 16.

—

Rhinoceros Perimensis. Molar, detached and shattered.
o'

k

Plate LXXVI.

Divers Indian Fossil Species of Ehinoceros.

Figs. 1 and 1 a.—Fragment of left humerus, near upper end, from

the Niti Pass.—B.M. (See antea, p. 173, and Plate XV.)

Leno-th of fragment, 5'9 in. Breadth, 3-5 in. Greatest thickness of fractured

surface, 2-3 in.

Fio-. 2. Fragment of left humerus, near upper end, from the Niti

Pass.

Length of fragment, 5-2 in.
;
greatest breadth, 5-2 in. ; thickness, 2-3 in.

Pio-. 3. Upper extremity and portion of shaft of left radius, from the

Niti Pass.—B.M.

Length of fragment, 6- in.
;
greatest antero-posterior diameter of superior arti-

cular surface, 2-5 in. Transverse diameter of perfect portion, 2-1 in. Transverse

diameter of shaft at fractured portion, 2'1 in. Antero-posterior diameter of ditto,

1-6 in.

Pig. 4.—Upper extremity and portion of shaft of tibia, from the

Niti Pass.—B.M.

Length from anterior margin of the crista tibise to posterior border of articular

surface, 4-8 in. Breadth of inner condyloid fossa, 2-6 in. Antero-posterior diam. of

inner condyloid fossa, centre, 2-3 in.
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Figs. 5, 5 a, 5 b, and 5 c.—Scaphoid bone of carpus, left side, from

the Niti Pass.—B.M.

Greatest antero-posterior diameter, 2'2 in. Greatest transverse ditto, 3'3 in.

Greatest vertical, 2'6 in.

Figs. 6, 6 a, and 6 h.—Fragment of scapula, including glenoid cavity

and coracoid process, from the Niti Pass.—B.M.

Length, of fragment, 5'8 in. Height of glenoid cavity, 2'9 in. Greatest breadth

of ditto, 2 '4 in. Height of coracoid process above glenoid cavity, 1'6 in.

Figs. 7, 7 a, 7 h, and 7 c.—First phalanx, from the Niti Pass.—
No. 39,654 B.M.

Length (superiorly), l'3in. Transverse diameter of posterior surface, 2- in.

Vertical ditto, r in. Transverse diameter of anterior surface, 1-7 in.

Figs. 8, 8 a, 8 h, and 8 c.—Second phalanx, from the Niti Pass.

—B.M.
Length between centres of articular surfaces, 1"1 in. Greatest breadth, 2'5 in.

Breadth of posterior articular surface, 1'8 in. Breadth of anterior articular ditto,

1'6 in. Height of posterior articular surface, '8 in.

Fig. 9.—Fragment of bone of Ehinoceros, from the Niti Pass.

Length of fragment, 1-7 in. Breadth, r2 in.

Figs. 10, 10 a, and 10 b.—Fragment of lower end of femur, from the

Niti Pass.—B.M.

Antero-posterior diameter internally, 6-6 in. Length of rotular surface ditto,

4'3 in. Length of rotular surface in centre, 2-8 in. Breadth of ditto in centre of

height, 2-8 in.

Figs. 11, 11a, and 11 h.—Fragment of head of humerus from Beloo-
chistan (See p. 395).

Length of fragment, 6'-4 in. Breadth of upper extremity, 3'5 in. Smallest
antero-posterior diameter of ditto, 2'6 in. Greatest diameter of head (articular sur-

face), 2'7 in. Length of crest of great tuberosity, 5'9 in.

Figs. 12, 12 a, and 12 b.—Fragment of lower end of right radius,

from Beloochistan.

Breadth of inferior articular surface, 3-3 in. Length of ridge dividing scaphoid
and semilunar surfaces, l"4in. Breadth of scaphoid surface, I'Sin. Breadth of
semilunar ditto, 1'5 in.

Figs. 13, 13 a, 13 b, and 13 c.—Scaphoid of right carpus, from
Beloochistan.

Antero-posterior diameter, 2-9 in. ; transverse, 3-4 in.; vertical, 2-8 in.

Figs. 14 and 14 a.—Fragment of adult lower jaw of Rhinoceros Peri-
7nensis, horizontal ramus, containing three true molars.—Col. Fulljames.

Length of fragment, 15-9 in. Depth of ramus, 4-5 in. Thickness, 3- in. Length
of three true molars, 7"9 in.

Figs. 15 and 15 a.—Fragment of horizontal ramus of lower jaw of
Rhinoceros Periniensis, containing three true molars, which ao-ree

closely with those of Kaup's Acerotherium incisivum.—B.M.
Length of fragment, 12-5 in. Depth of ramus, 5-2 in. Thickness, 2-1 in.

Length of three true molars, 7" in.

Figs. 16, 16 a, and 16 b.—Upper articulating extremity of femur of
Rhinoceros Perimensis.—B.M.
Length of fragment, 8-4 in. Breadth of upper extremity, including great tro-

chanter, 9'1 in. Diameter of articular siu'face of head, 4' in.
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Figs. 17, 17 a, and 17 b.—Metacarpal bone (medius) of Rhinoceros

Perimensis.

Extreme length, 7'7 in- Smallest transverse diameter of shaft, 2-2 in. Breadth,

of posterior articular surface, 1'9 in. Height of ditto, 1-9 in.

Figs. 18, 18 a, and 18 h.—Astragalus of Rhinoceros from the Ner-

budda Pass.—B.M.

Breadth of tibial surface, 3- in. Smallest antero-posterior diameter, l'7in.

Breadth of scaphoid surface, l'9in. Greatest breadth of cuboid surface, -gin.

Height of scaphoid surface, 1-8 in. Height of cuboid surface, 2- in.

Figs. 19, 19 a, 19 b, and 19 c.—Scaphoid bone of carpus of Rhino-

ceros.

Figs. 20, 20 a, and 20 b.—Head of humerus.

Figs. 21, 21 a, and 21 b.—Lower extremity of right radius.

Plate LXXVII.

Bones of Anterior Extremity of divers Fossil Indian Species of

Rhinoceros.

Figs. 1, 1 a, 1 &, and 1 c.—Humerus, radius, and ulna in situ. This

specimen was de.'^cribed and figured by Messrs. Baker and Durand in

the Journ. As. See. for August 1836, vol. v. p. 498, Plate XVII. figs.

1 and 2. The humerus is perfect, with the exception of the deltoid

crest. The length of the humerus exceeds that of any of the existing

species of Rhinoceros. Its thickness, in proportion to the length of

the bone and the development of the articulating pulley, are inter-

mediate between the Sumatra and Indian species. The breadth at the

condyles is nearly in the same proportion as that of the Indian Rhino-

ceros. The length of the radius in proportion to the femur is a little

less than in the Indian, and somewhat in excess of the small Smnatra

species.—B.M. (See antea, p. 163.)

Length of humerus from upper articular surface to lower surface of inner con-

dyle, 17'3 in. Extreme length of humerus, 21- in. Greatest width of humerus at

termination of deltoid crest, 6-3 in. Greatest width of humerus at upper extre-

mity, 6'2 in. Greatest oblique diam. of humerus at lower extremity, 7'8 in.

Greatest ant. posterior diam. of upper extremity, 6-3 in. Greatest ant. post. diam.

of lower extremity, 6' in. Circumference of shaft beneath deltoid crest, 11-5 in.

Diameter of upper articular surface, 4-2 in. Width of lower articular surface, 4-6

in. Length of radius, 15-5 in. Width of upper extremity of ditto, 4-8 in. Probable

width of lower extremity of ditto, 4-8 in. Length of ulna (olecranon broken),

19-3 in. Width of conjoined lower surfaces of radius and ulna, 6-6 in. Circum-

ference round centre of conjoined shafts, 11'7 in.

Figs. 2,2 a, 2 b, and 2 c.—Humerus, with strongly-developed deltoid

crest. This specimen also is described and figured by Messrs. Baker

and Durand, Journ. As. Soc, vol. v. p. 499, Plate XVII. fig. 5.—B.M.

Length of fragment, 12-2 in. Width including deltoid crest (upper extremity),

8- in. Antero-posterior diameter of ditto, 6-1 in. Length of deltoid crest, 8-2 in.

Greatest width of lower extremity, 7' in. Antero-posterior diameter of ditto

internally, 4-6 in. Width of lower articular surface, 4-4 in.

Figs. 3, 3 a, and 3 b.—Fragment of head of humerus.—B.M.

Length of fragment, 12-5 in. AVidth of upper extremity, including deltoid crest,

7-9 in. Antero-posterior diameter of ditto, 5- in. Length of deltoid crest, 8-6 in.

Diameter of articular surface of head, 3'6 in.
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Fi'TS. 4, 4 a, and 4 h.—Fragment of lower end of humerus, with arti-

culating surface.

Length of fragment, 10-4 in. Widtli of lower extremity, 5'4in. Antero-pos-

terior of lower extremity internally, 47 in.

Figs. 5, 5 a, and 5 h.—Fragment of lower end of humerus, with arti-

culating surface.—B.M.

Lengtli of fragment, 9'2 in. Width of lower extremity, 5'3 in. Antero-posterior

diam. of lower extremity internally, 4-3 in.

Fig. 6.—Upper articulating siu-face of ulna, with upper end of

radius. The tip of the olecranon is broken off.—B.M.

"Width of articulating siirfaee, 4-3 in. Chord of sigmoid cavity, 2-4 in.

Figs. 1,1 a, 1 b, and 7 c.—Upper end of ulna, with entire radius.

—

B.M.
Extreme lengtli of conjoined radius and ulna, 15-3 in. Length of radius from

upper .surface to styloid process, 11-3 in. "Width of upper extremity of radius,

4- in. "Width of lower extremity of radius across epiphysial line, 4- in. Circum-

ference of radius in centre of shaft, 6 '5 in.

Figs. 8, 8 a, and 8 b.—Fragment of radius, with lower articulating

surface.—B.M.
Length of fragment, 9-4 in. Circumference of shaft at fractured extremity, 67 in.

"Width of lower articular surface, 36 in.

Figs. 9, 9 a, 9 b, and 9 c.—Fragment of ulna, with lower articulating

surface.—B.M.
Length of fragment, 12'2in. Greatest width of lower articular surface, 2' in.

Least transverse diameter of shaft of tibia, 27 in.

Plate LXXVIII.

Bones of Posterior Extremity of divers Fossil Indian Species of

Ehinoceros.

Figs. 1, la, and 1 b.—Femur of fossil Rhinoceros from the Sewalik

hills. The figiu-es are copied from drawings by Messrs. Baker and

Durand, in the Journ. Asiatic See for Aug. 1836, vol. v. p. 499.

The specimen was found in close proximity to the humerus and radius,

Plate LXXVII., fig. 1, so that there could be no doubt that it belonged

to the same animal. It is perfect except at the lower part of the gi-eat

trochanter. The fossil has a greater development in its anterior, and a

somewhat less development of its posterior, extremity, than in the Indian

Ehinoceros, but the difference is not excessive. The third trochanter

also differs from the existing species, as figured in Cuvier's ' Oss. Foss.,'

in not possessing the double point, for it has a single well-defined

ascending process, without any sign of the bicuspid termination (See

antea, p. 164).

Length from head to bottom of inner condyle, 24-6 in. ; from head to bottom
of third trochanter, 177 in. Breadth from head to most salient point of great

trochanter, 10'6in. Breadth across condyles, 6-82 in. Diameter of articulating

head, 4-66 in. Antero-posterior diameter of inner condyle, 8'45 in. ; antero-pos-

terior diameter of outer, 6'35 in.

Figs. 2 and 2 a.—Mutilated fragment of upper end of femur.—B.M.

Extreme length of fragment, 11-5 in. "Width across third trochanter, 6- iji.

Circumference below third trochanter, 9'6 in.
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Figs. 3, 3 a, 3 b, and 3 c.—Tibia and fibula conjoined.—B.M.
Extreme lengtli of tibia, 16"9in. Extreme length of fibula, 16' in. Extreme

transverse diameter of upper extremity of tibia, 6'1 in. Extreme antero-posterior
diameter of upper, including tuberosity, 7' in. Extreme width of lower articular

surface, 3-8 in. Extreme antero-posterior diameter of ditto, 3-1 in. Least circum-
ference of shaft of tibia, 9'1 in.

Figs. 4, 4 a, 4 h, and 4 c.—Fragment of tibia almost perfect.—B.M.
Extreme length, 13'6 in. Least circumference of shaft, 8' in.

Figs. 5, 5 a, and 5 b.—Fragment of tibia, including lower articulating

surface.—B.M.
Length of fragment of tibia, ITS in. Width of inferior articular surface, 3"4in.

Least circumference of shaft, S'l in.

Figs. 6 and 6 a.—Patella.—B.M.
Height, 4'1 in.

Figs. 7 and 7 a.—Patella.

Height, 4"7 in. Width of articulating surface, 4' in. Height of ditto, 2'9 in.

Figs. 8, 8 a, and 8 b.—Bones of tarsus (calcaneimi, scaphoid, citboid,

and three cuneiforms) with index and medius metatarsals. The cal-

caneum and scaphoid do not belong to the remainder.—B.M.
Greatest width of scaphoid, 3'1 in. Greatest width of cuboid, 2- in. Greatest

width of external cuneiform, 2'3 in. Greatest width of middle ditto, 1-3 in.

Greatest width of inner ditto, I'Oin. Greatest width of upper articular surface

of medius, 2-35 in. Greatest width of upper extremity of index, 1'75 in.

Figs. 9, 9 a, and 9 b.—Calcaneum.—B.M.
Extreme length, 5-5 in. Height, 3-4 in. Width, 2-8 in.

Figs. 10, 10 a, and 10 S.^Calcaneum.

Extreme length, 6-5 in. Height, 2-9 in. Width, 3'9 in.

Figs. 11 and 11 a.—Calcaneum.—B.M.

Extreme length, 5-8 in. Height, 3-1 in. Width, 3-4 in.

Figs. 12, 12 a, and 12 Z*.—Astragalus.—B.M.

Width of anterior articular surface, 3' in. Greatest width of cuboid segment of

ditto, !• in. AVidth of trochlea, 3 '6 in. Antero-posterior diam. of trochlea in centre,

2' in. Greatest height, 2-8 in. Greatest antero-posterior diameter internally,

3-6 in.

Figs. 13, 13 a, and 13 b.—Astragalus.

Width of anterior articular surface, 3'4in. Greatest width of cuboid segment
of ditto, ri in. Width of trochlea, 3"3 in. Antero-posterior diam. of trochlea in

centre, 2- in. Greatest height, 2'6 in. Greatest antero-posterior diameter in-

ternally, 3 '5 in.

Plate LXXIX.

Bones of Anterior and Posterior Extremities of divers Fossil Indian

Species of Khinoceros.

Figs. 1, 1 a, 1 5, and 1 c.—Left scaphoid bone of carpus.—B.M.
Height, 2-5 in. Width of inferior articular surface, 2'9 in. Greatest antero-

posterior diameter, 2'6 in.

Figs. 2, 2 a, 2 S, and 2 c.—Left scaphoid of carpus.—B.M.

Greatest height, 2-6 in. Antero-posterior diameter, 2-35 in. Width of inferior

articular surface, 2'7 in.

Figs. 3, 3 a, and 3 h.—Unciform bone of carpus.— B.M.

Greatest antero-posterior diameter of upper surface, 2'1 in.
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Figs. 4, 4 a, and 4 b.—Unciform bone of carpus.—B.M.

Greatest antero-posterior diameter of upper surface, 2-2 in.

Figs. 5, 5 a, and 5 b.—Unciform bone of carpus.—B.M.

Greatest antero-posterior diameter of upper surface, 16 in.

Figs. 6, 6 a, and 6 b.—Trapezoid bone of carpus.

Antero-posterior diameter of upper articular sxirface, 1'4 in.

Figs. 7, 7 a, and 7 b.—Left index metacarpal bone.—B.M.

Extreme length, 6'5 in. Width of shaft in centre, 1-7 in.

Figs. 8, 8 a, and 8 b.—Eight index metacarpal bone.—B.M.

Extreme length, 6'5 in. Width of shaft in centre, 1-5 in.

Figs. 9, 9 a, and 9 b.—Left index metacarpal bone.—B.M.
Extreme length, 6'6 in. Width of trapezoid surface, 1-1 in. Width of shaft in

centre, 1'6 in.

Figs. 10, 10 a, and 10 b.—Left medius metacarpal bone.—B.M.
Extreme length, 7'2 in. Greatest width of shaft, 2"3 in.

Figs. 11, 11 Of, and 11 b.—Left medius metacarpal bone.—B.M.

Extreme length, 7'3 m. Extreme width of shaft, 2'3 in.

Figs. 12, 12 a, and 12 b.—Left medius metacarpal bone.

—

No. 39,655

B.M.
Width of surface for os magnum, 2' in. Width of surface for os unciforme,

1- in. Width of shaft, 2' in.

Figs. 13, 13 a, and 13 b.—Left annularis metacarpal bone.—B.M.
Extreme length, 6'5iu. Width of shaft in centre, l'7in.

Figs. 14, 14 a, and 14 S.—Left annularis metacarpal bone.— B.M.
Extreme length, 6"3 in. Width of facet for unciform, 1 -5 in. Width of shaft

in centre, 1"0 in. Width of distal articular surface, 1'65 in.

Figs. 15 and 15 a.—Judex and medius metatarsal bones conjoined.

b. Index, c. Medius.—B.M.
Extreme length of index, 6'5 in. Extreme length of medius, 7'5 in. Width of

index shaft at centre, 1-3 in. Width of medius shaft at centre, 2-3 in.

Figs. 16, 16 a, and 16 &.—Right index metatarsal bone.—B M.
Extreme length, 6-95 in. AVidth of shaft in centre, 1'25 in.

Figs. 17, 17 a, and 17 b.—Eight medius metatarsal bone.—B.M.
Extreme length, 6'5 in. Width of shaft in centre, 1'9 in.

Figs. 18, 18 a, and 18 b.—^Left medius metatarsal bone.—B.M.
Extreme length, 67 in. Width of shaft in centre, 2-05 in.

Figs. 19, 19 a, and 19 b.—Left annularis metatarsal bone.—B.M.
Extreme length, 5-6 in. Width of shaft in centre, 1-4 in.

Figs. 20, 20 a, 20 b, 20 c, and 20 f7.—Medius metatarsal bone.—B.M.
Extreme length, 6-1 in. Width of shaft in centre, 2-3 in.

Figs. 21, 21 cf, and 21 5.—Calcaneum.—B.M.
Extreme length, 5-8 in. Extreme height, 2-9 in. Extreme width, 3-6 in.

Figs. 22, 22 a, 22 b, and 22 c—Cuboid bone.—B.M.
Greatest antero-posterior diameter of upper surface, 1-8 in. Greatest width of

ditto, 2'3o in. Greatest height, 3- in.

Figs. 23, 23 a, 23 b, and 23 c—Cuboid bone.

Greatest antero-posterior diameter of upper surface, 1-65 in. Greatest width of
ditto, 2- in. Greatest height, 2-75 in.
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Plate LXXX.

Chalicotherium Sivalense (Falc. and Caut.). See antea, page 208, and
PL XVII.

Figs. 1, 1 a,.lb, and 1 c.—Anterior half of an adult head, Avith the

upper and lower jaws in natural apposition, and exhibiting the greatest

portion of the dental series of both jaws. The greater part of the

cranium proper is absent. The specimen demonstrates the very re-

markable fact that the Chalicotherium Sivalense was entirely destitute

of incisor teeth in either jaw. The intermaxillary bones are perfect to

their tips, and consist of slender slips of bone converging to a sharp

point ; they show that no incisor teeth could have existed in the upper
jaw at any period of the animal's age. The anterior portion of the

lower jaw is perfect to the alveolar edge. A detached canine is seen
on either side, but the intervening space is without a vestige of incisors,

and is contracted in correspondence with the convergence of the
intermaxillary bones, and sloped off to a fine edge. The upper jaw
is also destitute of canines, or of any ti'ace of canine alveoli ; but
the lower jaw contains two canines, as shown in figs. 1 a and 1 b,

the crowns of which are thick, cuneiform, and somewhat triangular,

and slightly inclined forwards, with a blunt apex. The specimen
shows three premolars and the first true molar ; the two back molars
are absent. The characters of the molars are better seen in figs. 3
and 4, and are described in great detail in the memoir on Chalico-

therium (Page 213).

This beautiful specimen was originally in the Dadoopoor collection

of Messrs. Baker and Durand, and is now in the Museum of Marischal
College, Aberdeen. Cast in B.M. Its dimensions are as follows :

—

Length of intermaxillary bone of right side, 3' in. Greatest depth of ditto,

•4 in. Length of three premolars and first molar, 2-6 in. Length of three premo-
lars, I'Sin. Breadth of fragment opposite last premolar, 3-2 in. Breadth of pa-
late '5 in. in front of anterior premolar, 1'6 in. Breadth of palate V2 in. in front of
anterior premolar, l"lin. Height of fragment of maxillary bone from alveolar

border (right side), 2'5 in. Length of fragment of maxillary bone on right side,

3'9 in. Greatest breadth of anterior nares, 1'3 in. Extreme length of fragment
of lower jaw, 5-5 in. Length of symphysis, 3-1 in. Depth of horizontal ramus at

posterior border of first molar, 1-6 in. Greatest thickness of ramus at ditto, -8 in.

Interval between the horizontal ramus at ditto, 1 in. Breadth of lower jaw at
posterior border of symphysis, 2-2 iu. Least breadth of symphysis, I'lin. From
posterior border of sjrmphysis to narrowest part of symphysis, l'9in. Between
alveolar border of canines, l'2in. Breadth of incisive margin, -9 in. Width of
palate posteriorly between first molars, 1-3 in. Length of first premolar, upper
jaw, right side, -5 in. Length of second premolar ditto, -So in. Length of third
premolar (greatest) ditto, -7 in. Length of first molar ditto, -95 in. Breadth
of first molar ditto, 1-03 in. Breadth of third premolar ditto, -9 in. Breadth of
second premolar ditto, '76 in. Breadth of first premolar ditto, '53 in. Length of
three premolars and first molar, 2'8 in. Length of three premolars, I'S in. Be-
tween opposed margins of canine and first premolar, -Qm. Between anterior

margin of first premolar and incisive margin, 17 in. Length of first premolar,
lower jaw, '6 in. Length of second premolar, ditto, "Gin. Length of third premo-
lar, ditto, -S in. Length of first molar, ditto, TO in. Breadth of first molar, ditto,

•6 in. Breadth of third premolar, ditto, '5 in. Breadth of second premolar, ditto,

•43 in. Breadth of first premolar, ditto, '3 in. Length of crown of canine, -46 in.

Breadth of crown of canine, '3 in.

' Fig. 2.— Chalicotheriiim Sivalense. Upper jaw, right side, with part

of orbit, three true molars and last premolar. The muzzle seems
to have fined off rather abruptly in front of the molar protuberances,
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and the orbit to have been more forward on the face and more

depressed below the brow than in AnoplotheiHum commune. The
upper surface of the sub-orbitary canal is seen opening behind the

anterior angle of the orbit, the floor of which seems to have extended

behind the post-orbitary processes.—B.M.
This specimen is also figured as Anoplotherium Sivalense in the Pro-

ceedings Geol. Soc, No. 98, 1843, Plate II. fig. 2.

Figs. 3 and 3 a.— Clialicotherinm Sivalense. Horizontal and lateral

view of left upper jaw, comprising the three true molars and three

premolars. The true molars, and especially the two last, are enormously

large in comparison Avith the other teeth, or with the dimensions of the

head. If found isolated, they would seem suitable to an animal

approaching the size of Rhinoceros, whereas the anterior part of the

lower jaw and the muzzle do not reach the dimensions of the Indian

Tapir. The outer surface of the molars presents both vertically and
horizontally the double chevron or W form of Anoplotherium, but

with this difl^ereuce, that the surface of the re-entering angles is more
inclined inwards. The characters of the teeth in this specimen are

minutely described in the memoir on Chalicotherium (See page 213).

This specimen is also figured in the Proceedings Geol. Soc. No. 98,

1843, Plate II. fig. 1.—B.M.

Figs. 4 and 4 «.— Chcdicotheriuin Sivalense. Fragment comprising

the left half of the lower jaw from the angle on to the commencement
of the symphysis of an individual which was not quite full grown,

containing three true molars and the last premolars, with the empty
alveoli of the fiirst two premolars. The last premolar is fully pro-

truded, but unworn ; the last molar is in the germ state. The
characters of the teeth in this specimen are minutely described in the

memoir on Chalicotherium.—B.M.
The dimensions of the specimen are as follows:

—

Extreme length of fragment, 6'8 in. Greatest depth of ramus, 2-1 in. Greatest
thickness (towards sj'mphysis), I'l in. Depth of ramus at anterior margin of

third premolar, r5in. Length of alveolus of second premolar, '65 in. Breadth
of alveolus of ditto, '35 in. Length of third premolar, '7 in. Breadth of ditto,

5 in. Length of first molar, -Sin. Breadth of ditto, 'Sin. Length of second
molar, 1-2 in. Breadth of ditto, -65 in. Length of third molar, 1 -5 in. Breadth
of ditto, 'Go in.

Plate LXXXI.

Figs. 1, 1 o, and 1 h.—Eqims Sivalensis (Falc. and Caut.). Cra-
nium. Upper, palate, and lateral views. The specimen is broken off

transversely in fi-ont of the second premolar. The three true molars
and two back premolars on the right side are well preserved. The
left alveolar ridge is mostly deficient.—B.M. (See antea, p. 186.)

Length of fragment, 15' in. Between extreme points of zygomata, 8'1 in. Be-
tween anterior angles of the orbits, 6-2 in. Breadth of nasal ridge at sub-orbital

foramen, 2-7 in. Height of cranium from palate at ditto, 3-3 in. From anterior
angle of orbit to nasal notch, 6' in. Great diameter of orbit, 2-6 in. Lesser dia-

meter of orbit, 1-9 in. Depth of zygomatic fossa, 1-8 in. Greatest width of cra-

nium at root of z3'gomata, id in. Height of cranium from base of occipital to

summit of sagittal crest, 3-6 in. From lower border of occipital foramen to pos-

terior border of palate, 8-5 in. Length of three tme molars, 3'1 in. Length of

two posterior premolars, 2-2 in. Width of palatine notch, 1-9 in. Width of
palate posteriorly, 3'3in, Width of palate anteriorly, 2-5 in. Width of alveoli,

1-2 in.
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Figs. 2, 2 a, and 2 b.—Equus Sivalensis. Fragment comprising
posterior portion of skull, broken off in front in a line witli anterior
angles of zygomatic arches. Shows occipital foramen, crest, condyles,
and posterior roots of zygomata.—B.M.

Length of fragment, 7'6 in. Height of occipital facet from lower border of
occipital foramen to summit of occipital crest, 4-8 in. Between inferior angles of
occipital crest, 4-7 in. Breadth of craniuna between roots of zygomata, 37 in.
Length of ridge of occipital condyle, 1'7 in. Height of condyle (greatest), 2'1 in.

Between inner margins of condyles, 1-5 in. Height of occipital foramen, 1-6 in.

Fig. 3.

—

Equus Sivalensis. Fragment of upper jaw, with whole
series of six molars.—B.M.
Length of fragment, 9-3 in. Height of fragment (length of molar), 4-1 in.

Length of molar series, 7"7 in. Length of three true molars, 3-4 in. Breadth of
alveoli, TB in.

Fig. 4.

—

Equus Sivalensis. Fragment of horizontal ramus of lower
jaw with whole series of six molars.—B.M.

Length of fragment, 11- in. Depth of jaw at anterior border of fourth premo-
lar, 3-6 in. Width of ditto, 1-2 in. Length of molar scries, 7-8 in. Length of
three true molars, 3'7 in.

Figs. 5, 5 a, 5 b, and 5 c.—Equus Namadicus (Falc. and Caut.),
from the Nerbiidda Valley. The occipital condyles and foramen and
the left zygomatic arch are very perfect ; also the whole series of six
molars on left side. The specimen is broken oiF in front of first

(permanent) premolar on left side ; from this the hne of fracture passes
obliquely aci-oss the palate and through the middle of the hindmost
right premolar. The three right tru.e molars are present. The right
zygomatic arch is absent.—B.M. (See antea, p. 186.)
Extreme length of fragment, 17'6 in. From lower border of occipital foramen

to posterior border of palate, 9-6 in. Greatest breadth of cranium at roots of zy-
gomatic processes, 4-4 in. Between extreme points of zygomata, 7-9 in. Between
anterior angles of orbits, 6' in. Height of cranium from palate at fractured
extremity, 3-6 in. Great diameter of orbit, 2-8 in. Lesser diameter of orbit,
1-8 in. Height of occipital facet from lower border of occipital foramen, 4-2 in.

Between inferior angles of occipital facet, 4-1 in. Depth of zygomatic fossa, 1-7 in.

Width of palatine notch, 17 in. Width of palate posteriorly, 3- in. Width of
palate anteriorly, 27 in. Width of alveoli, M in. Length of molar series, 7- in.

Length of true molars, 3'3 in.

Fig. 6.

—

Equus Namadicus. Fragment of left upper jaw comprising
whole molar series.—B.M.
Length of fragment, 9-2 in. Length of molar series, 7" in. Length of three

true molars, 3-2 iu. Breadth of alveoli, 1-2 in.

Fig. 7.

—

Equus Namadicus. Fragment of left lower jaw with entire

molar series. The fracture exposes the fang of the last true molar.

—

B.M.
Length of fragment, 127 in. Depth of jaw at anterior border of fourth pre-

molar, 3-8 in. Width, 1-2 in. Length of molar series, 8- in. Length of three
true molars, 38 in.

Plate LXXXII.

Fig. 1.

—

Equus Sivalensis. Upper jaw, right side, with entire molar
series.—B.M.
Length of third molar, 1-16 in. Breadth of ditto, 1-03 in. Length of second

molar, 1-16 in. Breadth of ditto, 1-2 in. Length of first molar, M6 in. Breadth
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of ditto, r23 in. Length of third premolar, 1-23 in. Breadth of ditto, 1-3 in.

Length of second premolar, 1'33 in. Breadth of ditto, l'3in. Length of first

premolar, l'7iu. Breadth of ditto, l'2in.

Fig. 2.—Lower jaw, right side, with entire molar series.

Length of third molar, l'26in. Breadth of ditto, '6 in. Length of second

molar, 1'2 in. Breadth of ditto, '7 in. Length of first molar, V2 in. Breadth of

ditto, -Sin. Length of third premolar, 1-3 in. Breadth of ditto, -Sin. Length
of second premolar, 1'26 in. Breadth of ditto, '83 in. Length of first premolar,

r45in. Breadth of ditto, '73 in. Length of molar series, 7'65 in. Length of

three true molars, 3'o5 in.

Fig. 3.

—

Equus Sivalensis. Fragment of upper jaw, right side, with

three true molars and two posterior premolars.—B.M.

Length of third molar, 1-25 in. Breadth of ditto, 1-06 in. Length of second

molar, I'in. Breadth of ditto, I'lSin. Length of first molar, -9 in. Breadth
of ditto, 1-13 in. Length of third premolar, l-l.Sin. Breadth of ditto, l-2in.

Length of second premolar, r2in. Breadth of ditto, r2 in. Length of molar
series (first premolar wanting), 5"45 in. Length of three true molars, 3' 16 in.

Fig. 4.

—

Eqvus Sivalensis. Fragment of lower jaw, including right

horizontal ramus, with three anterior molars, milk dentition, and sym-
jDhysis Avith outer incisor and alveoli of middle and inner incisors on

either side.

Length of fragment, 9'3 in. Length of milk molar series, 4-15 in. Interval

between first milk molar and external incisive alveolus, 3'7o in. Between central

points of inner alveolar border of external incisors, 1-3 in. Length of third

milk molar, 1-45 in. Breadth of ditto, -56 in. Length of second milk molar,

l-2oin. Breadth of ditto, -Gin. Length of first milk molar, r5in. Breadth of

ditto, '63 in. Length of crown of external incisor, 'oS in. Breadth of crown of

ditto, -^b in. Length of alveolus of middle incisor, -.5.5 in. Length ditto of internal

ditto, '55 in. Between posterior angles of last milk molars, 2-16 in. Between
anterior angles of anterior milk molars, 1-2 in.

Figs. 5 and 5 a.—Equus Sivalensis. Fragment, comprising anterior

part of upper and lower jaws in almost natural apposition. Shows six

incisors and two small canines in both jaws ; also the two front pre-

molars on one side of lower jaw.—B.M.

Between posterior angles of external incisors of lower figure in 5 a, 1-9 in.

Length of crown of three incisors of one side, 1-2 in. Between anterior edge of
mental foramen and anterior edge of canine, 2-4 in. Between anterior edge of
mental for. and posterior edge'of ext. incisors, 2-9 in. Diastema between canine and
exterior incisor, "4 in. Diastema between canine and anterior edge of first pre-
molar, 3-3 in. Length of anterior premolar, 1-35 in. Breadth of ditto, '6 in.

Length of external incisor, -6 in. Length of middle ditto, -4.5 in. Length of
internal ditto, •35 in. Between posterior angles of exterior incisors of upper
jaw in fig. 5 a, 2-2 in. Length of three incisors of one side, 1-8 in. Diastema be-
tween anterior premolar and canine, 3-2 in. Height of first premolar, 3- in.

Length of external incisor, -8 in. Length of middle ditto, -8 in. Length of in-

ternal ditto, '75 in.

Figs. 6, 6 a, and 6 h.—Eqinis Sivalensis. Fragment comprising an-
terior portion of palate, with six upper incisors and two rudimentary
canines.—B.M.

Between posterior angles of external incisor alveoli, 2-45 in. Between external
alveolar margins of canines, 2-1 in. Between canine and external incisor, -4 in.

Breadth (extreme) of incisor series, 28 in. Breadth of three incisors (oblique),

1-75 in. Length of crown of external incisor, -7 in. Breadth of ditto, -46 in.

Length of crown of middle incisor, -65 in. Breadth of ditto, -46 in. Length of
crown of internal incisor, -56 in. Breadth of ditto, -5 in.
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Fig. 7.

—

Equus Namadicus, from the Nerbiidda. Fragment of upper
jaw, right side, with entire molar series.—B.M.

Length of molar series, 7'05 in. Length of three true molars, 3'2 in. Length
of third molar, Tloin. Breadth of ditto, -9 in. Length of second molar, 1-05 in.

Breadth of ditto, I'l in. Length of first molar, '96 in. Breadth of ditto, 1-05 in.

Length of third premolar, rioin. Breadth of ditto, ri5in. Length of second
premolar, 1-16 in. Breadth of ditto, 1-1 in. Length of first premolar, 1-55 in.

Breadth of ditto, 1-0 in.

Fig. 8.

—

JEqvtis Nmnadicus. Fragment of lower jaw, left side, with
entire molar series.—B.M.

Length of molar series, 7'93 in. Length of three true molars, 376 in. Length
of third molar, 1-2 in. Breadth of ditto, 'Sin. Length of second molar, 1-2 in.

Breadth of ditto, -66 in. Length of first molar, 1-25 in. Breadth of ditto, -7 in.

Length of third premolar, 1-2 in. Breadth of ditto, '7 in. Length of second pre-
molar, 1-3 in. Breadth of ditto, '73 in. Length of first premolar, 1'65 in. Breadth
of ditto, -66 in.

Figs. 9, 9 a, and 9 h.—Equus Palceonus (Falc. and Cant.), from
the Nerbudda. Fragment of anterior portion of palate, Avith six in-

cisors and two small canines. Presented by C. Frazer, Esq.-—B.M.
Between inner alveolar margins of canines, 1-lin. Diastema between canine

and external incisor, -Sin. Between posterior angles of external incisors, 1-7 in.

Length of three incisors of one side, 1-6 in. Length of external incisor, -6 in. Length
of middle ditto, '65 in. Length of internal ditto, -56 in. Length of alveolus of
canine on left side, -4 in. Breath of ditto, "3 in.

Figs. 10, 10 a, and 10 b.—Equus PalcEomis. Fragment of anterior

portion of lower jaw, with six incisors.—B.M.
Breadth across posterior margin of external incisive alveolus of left side,

2'4in. Length of three incisors of one side, l'45in. Length of broken end of
external incisor, '45 in. Length of crown of middle incisor, -5 in. Length of
crown of internal ditto, "4 in.

Figs. 11 and 11 a.—Equus Palceonus. Fragment of lower jaw, right

side, milk dentition.—B.M. (See antea, p. 186, note.)

Length of third milk molar, grinding surface, l'3iu. Breadth of ditto, '36 in.

Length of second milk molar, grinding surface, 1-loin. Breadth of ditto, -410.

Length of first milk molar, grinding surface, 1 '2 in. Breadth of ditto, '4 in.

Figs. 12, 12 a, and 12 b.—Fossil Equus, from the Irrawaddi. Frag-
ment of lower jaw, comprising symphysis and six incisors.—B.M.

Length of fragment, 4-4 in. Between external angles of external incisors, 2'4 in.

Length of three incisive alveoli of one side, 1'5 in.

Fig. 13.

—

Hippotherimn AntUopinum (Falc. and Cant.), from the

Sewalik hills. Fragment of iipper jaw, left side, with entire series of
six molars.—B.M. (See antea, p. 186.)

Length of molar series, 5-3 in. Length of three true molars, 2-36 in. Length
of third molar, 'Sin. Breadth of ditto, 'SS in. Length of second molar, "85 in.

Breadth of ditto, '76 in. Length of first molar, '8 in. Breadth of ditto, 'SS in.

Length of third premolar, -93 in. Breadth of ditto, '86 in. Length of second pre-
molar, '96 in. Breadth of ditto, '95 in. Length of first premolar, 1-25 in.

Breadth of ditto, '83 in. Height of second premolar, 2"15 in. Height of first pre-
molar to origin of fangs, 1'4 in.

Fig. 14.

—

Hippotherium AntUopinum. Fragment of lower jaw, right

side, with three premolars and portion of first true molar.—B.M.
Length of three premolars, 3-1 in. Length of three premolars and first molar (frag-

ment), 4'1 in. Eemaining portion of diastema, I'B in. Length of first molar
(fragment), '8 in. Breadth of ditto, '55 in. Length of third premolar, '96 in.

Breadth of ditto, -6 in. Length of second premolar, -96 in. Breadth of ditto,

•55 in. Length of first premolar. 1 '05 in. Breadth of ditto, -5 in.
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Figs. 15, 16 a, and 15 b.—Hippotherium Antilopinum. Symphysis of

lower jaw, with fragments of six incisors.—B.M.

Length of fragment, 22 in. Breadth at anterior angles of canines, r6in.
Length of fragments of three incisors of one side, '95 in.

Fig 16.

—

Hippotlierium Antilopinum. Portion of skull, with palate.

Shows three true molars and third (permanent) premolar on both sides,

and portion of second premolar on right side.—B.M.

Length of three true molars, 2'5 in. Length of three tnie molars, including
last premolar, 3-36 in. Width of palate posteriorly, 2- in. Width of palate be-
tween third premolars, 1-9 in. Length of third molar, '85 in. Breadth of ditto,

•75 in. Length of second molar, -Sin. Breadth of ditto, -85 in. Length of first

molar, -8 in. Breadth of ditto, -9 in. Length of third premolar, -9 in. Breadth
of ditto, '9 in.

Fig. 17.

—

Hippotherium Antilopinum. Portion of molar, showing
plication of enamel.—B.M.

Length of fragment, -75 in. Breadth, '45 in.

Fig. 18.

—

Hippotherium Antilopinum. Molar, with characteristic

plication of the enamel, like that shown in fig. 19.

^

Length of grinding surface, -85 in. Greatest breadth of ditto, '85 in.

Fig. 19.

—

Hippotlierium gracile (of Europe). Molar, with charac-
teristic plication of enamel.

Greatest length of grinding surface, 1-03 in. Greatest breadth of ditto, '975 in.

Plate LXXXIII.

Figs. 1 to 11.

—

Equus and Hippotherium,

Figs. 1, la, lb, and 1 c.—Atlas.—B.M.

Extreme width, 4.5 in. Length of inferior arch, r4in. Height of spinal canal
anteriorly, 1'5 in. Width of ditto, 1'7 in.

Figs. 2, 2 a, 2 b, and 2 c—Axis.—B.M.
Extreme length of body, 4-1 in. Length of spinal platform in centre, 2-5 in.

Width across posterior articular processes, 2'8 in.

Figs. 3, 3 c?, 3 b, and 3 c—Cervical vertebra.—B.M.

Extreme length of body, 4-4 in. Between extremities of oblique processes,
4' 6 in. Width between posterior oblique processes, 2'6 in.

Figs. 4, 4 a, 4 b, and 4 c.—Cervical vertebra.—B.M.
Extreme length between extremities of oblique processes, 4- in. Width of

spinal platform in centre, 17 in.

Figs. 5, 5 a, 5 b, and 5 c.—Cervical vertebra.—B.M.
Extreme length of body, 4-3 in.

Figs. 6, 6 o, 6 b, and 6 c.—Dorsal vertebra.—B.M.
Length of spine (fractured), 6-5 in. Length of body, 2-2 in. Width between

transverse processes, 3'8in.

Fig. 7.—Portion of pelvis, showing acetabulum.—B.M.

Chord of acetabulum, 2"4 in.

' This specimen somewhat resembles

that figured by Messrs. Baker and Durand
in Journ. As. Soc, vol. iv., Plate xly.,

and described by Dr. Falconer in same
volume, p. 58.
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Fig. 8.—Portion of pelvis, showing acetabulum and thyroid foramen.

—B.M.
Chord of acetabulum, 2' in. Diameter of thyroid foramen (anterior portion),

2-3 in.

Figs. 9, 9 a, and 9 h.—Lower end of humerus and iipper end of
radius and ulna in situ.—B.M.
Width of lower end of humerus, 3'1 in. Width of upper end of radius, 3'2 in.

Antero-posterior diameter of lower end of humerus internally, 34 in.

Figs. 10, 10 a, 10 b, and 10 c.—Fragment of lower articulating extre-

mity of femur.—B.M.
Width of lower extremity of femur, 2-9 in. Antero-posterior diameter of femur

externally, 3-2 in. Width of rotular surface, 1-5 in.

Figs. 11, 11 a, lib, and 11 c.—Lower end of femur.—B.M.
Width of lower end, 3'6 in.

Figs. 12, 12 a, and 12 b.—Hippopotamus {Hexaprotodon) Iravaticus.

Lower end of radius.—B.M.
Width of lower end, 2-8 in. Antero-posterior diameter of ditto, \•^ in.

Figs. 13, 13 a, 13 Z*, and 13 c.—Second cervical vertebra or axis.

Species undetermined. From Col. Baker's collection.—B.M.
Extreme length of body (fractured), 5'5 in. Width of odontoid surface, 3'2 in.

Width between outer edges of posterior articular surfaces, 3-5 in.

Figs. 14, 14 a, 14 b, and 14 c.—Fragment of lower end of femur.

Species undetermined.—B.M.
Circumference above rotular surface, 8' in. Width of rotular surface, r5 in.

Plate LXXXIV.

Figs. 1 and 1 a.—Equus Sivalensis. Upper articulating extremity,

and portion of shaft of ulna.—B.M.
Width of radial articular surface, 3-2 in. Chord of sigmoid cavity, 1-65 in.

From apex of olecranon to anterior edge of sigmoid cavity, 6'7 in.

Figs. 2, 2 a, 2 b, and 2 c.—Equus Sivalensis. Upper end and por-

tion of shaft ofuhia.—B.M.
Width of radial articular surface, 3-1 in. Circumference at lower fractured ex-

tremity, 5'2 in.

Figs. 3, 3 a, and 3 b.—Equus Sivalensis. Fragment of lower end of

radius.— B.M.
Width of inferior articulating surface, 2-8 in. Greatest antero-posterior dia-

meter, 1'5 in.

Figs. 4, 4 a, 4 b, and 4 c.

—

Equus Sivalensis. Metacarpal bone.

Entire shaft and lower articulating surface.—B.M.
Extreme length, 10' in. Width of upper articular surface, 2'1 in. Width of

lower, rS in. Circimiference of shaft in centre, 4'1 in.

Figs. 5, 5 a, and 5 b.—Hippotherium Antilopinum. Fragment of

upper end of radius.—B.M.
Width of upper articulating surface, 2'5 in.

Figs. 6, 6 a, and 6 b.—Hippotherium Antilopinum. Fragment of

lower end of radius.—B.M.
Width of lower articular surface, 1'85 in.

VOL. I. MM
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Figs. 7, 7 a, and 7 b.—Hippotlierium Antilopinum. Fragment of

lower end of radius witli bones of carpiis.—B.M.

Width of inferior articulating surface of radius, 2-1 in.

Figs. 8 and 8 a.—Hippotherium Antilopinum. Lower end of radius,

with bones of carpus, and portion of metacarpus.

Figs. 9, 9 a, 9 5, and 9 c.

—

Hippotherium Antilopinum. Metacarpal

bone.—B.M.
Extreme length, 8'8in. Width of upper articular surface, 1-5 in. Width of

lower articular surface fractured, 1-5 in. Circumference in centre of shaft, 3'2in.

Figs. 10, 10 a, and 10 h.—Hippotherium Antilopinum. Fragment

of metacarpal bone ; lower end broken off.—B.M.

Length of fragment, 8'1 in. Width of articular surface of middle metacarpal,

1-65 in. Width of articular surface of left metacarpal, -4 in. Width of articular

surface of right ditto, "35 in.

Figs. 11 and 11 a.—Hippotherium Antilopinum. First phalanx.

—

B.M.
Length, 2'9 in. Greatest width of upper articular surface, 1'7 in. Greatest

width of lower ditto, 1-3 in.

Figs. 12, 12 a, 12 b, and 12 c.

—

Hippotherium Antilopinum. Second
phalanx.—B.M.

Length, 1'5 in. Greatest width of upper articular surface, 1'4 in. Greatest

width of lower ditto, r25 in.

Figs. 13, 13 a, 13 b, 13 c, and 13 d.—Eadius of fossil Eqiius from
the Nerbudda, entire.—B.M.

Greatest length of radius, 11-4 in. Width of upper articular surface, 2'7 in.

Width of lower articular surface, 2-15 in. Circumference of shaft in centre, 6' in.

Figs. 14, 14 a, and 14 b.—Shaft of radius of fossil Equus from the

Nerbudda. The articulating extremities are imperfect.—B.M.
Length of fragment, 10-7 in. Circumference of shaft in centre, 4-3 in.

Figs. 15, 15 a, and 15 b.—Equus from the Niti Pass. Upper end of

shaft with articulating extremity of radius.—B.M.
Width of upper articulating surface, 2-45 in.

Figs. 16, 16 a, and 16 b.—Equus from the Niti Pass. Fragment of

lower end of tibia.

Width of lower surface, l'9in.

Figs. 17 and 17 a.—Equus from the Niti Pass. Astragalus.—B.M.
Width of trochlea, 1-45 in. Antero-posterior diameter of ditto, 1-3 in. Width

of scaphoid surface, 1'7 in.

Figs. 18, 18 a, and 18 5.—Equus from the Niti Pass. Os magnum
of carpus.—B.M.

Transverse diameter, 1-4 in. Antero-posterior diameter, M5 in. Thickness in
centre, "7 in.

Figs. 19, 19 a, and 19 b.—^Equus from the Niti Pass. Third or un-
gual phalanx.—B.M.
Width of articular surface, 1-55 in. Probable antero-posterior diameter, 2-1 in.

Figs. 20 and 20 a.—Equus. Metatarsal bone from Sewalik hills.

_B.M. No. 17,828.

Extreme length, 11-1 in. Width of upper articular surface, 2- in. Width of
lower ditto, TS in. Circumference at middle of shaft, 4'4 in.

Fig. 21.—Equus. Metatarsal bone from Sewalik hills.—B.M.
Circumference in centre of shaft, 3-8 in.
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Plate LXXXV.

Figs. 1, la, 1 b, 1 c, and 1 d.—Equus Sivalensis. Entire femur,

with both articulating extremities.—B.M.
Extreme length, 15'6 in. Transverse diameter of upper extremity, including

trochlea, 4'6 in. Antero-posterior diameter of posterior segment of great trochlea,
1'9 in. Transverse diameter of articular surface, 2'5in. Antero-posterior dia-

meter of articular surface, 2'1 in. Smallest transverse diameter of shaft, I'Sin.
Smallest antero-posterior diameter of shaft, 1'9 in. Transverse diameter of lower
extremity, 3-6 in., Antero-posterior diameter externally, 3'6 in. Height of rotular
surface in centre, 2 '4 in. Height of external condyle above neck of femur, 1-8 in.

Figs. 2, 2 a, and 2 h.—Equus Sivalensis. Upper end of shaft of

femur, with upper articular extremity.

Length of fragment, 6 '8 in. Breadth of upper extremity, 4'3 in. Transverse
diameter of articular surface, 2*2 in. Antero-posterior diameter of ditto, 1'9 in.

Figs. 3, 3 a, 3 b, and 3 c.—Equus Sivalensis.—Entire tibia.—B.M.

Extreme length, 14-5 in. Transverse diameter of upper extremity, 3-5 in.

Transverse diameter of shaft (smallest), 1-7 in. Antero-posterior diameter of shaft

(smallest), 1-2 in. Transverse diameter of lower extremity, 3" in. Length of
ridge dividing articular fossae, 2 '4 in.

Fig. 4.—Lower end of tibia and astragalus of Equus in situ, resto-

ration.

Figs. 5, 5 a, and 5 b.—Calcaneum of Equus Sivalensis.—B.M.
Length, 5'8 in. Projection of heel, 3-2 in. Greatest breadth, 2*1 in. Greatest

height, 1-9 in.

Figs. 6, 6 a, and 6 b.—Astragalus of Equus Sivalensis.—B.M.

Length (greatest), 2-5 in. Height (greatest), l'9in. Breadth of scaphoid
surface, 2'1 in. Breadth of trochlea (tibial surface), l'7in. Antero-posterior
diameter of trochlea in centre, l"4in.

Figs. 7,1 a, 1 b, and 7 c.—Metatarsal bone of Equus Sivalensis.

Extreme length, 11 'S in. Antero-posterior diam. of shaft in centre, 1"2 in. Trans-
Terse of shaft ditto, 1'3 in. Transverse of upper extremity, 2' in. Antero-pos-
terior of ditto, l'7in. Transverse of lower articular surface, l'8in. Greatest
antero-posterior of lower articular surface (in centre), TS in.

Figs. 8, 8 a, 8 b, and 8 c.—First phalangeal bone posterior extremity

of Equus Sivalensis.—B.M.

Length superiorly, 3'1 in. Transverse diam. of posterior extremity, 2'1 in.

Vertical of ditto, r3 in. Transverse of anterior articular surface, 1-5 in. Vertical

of ditto, '9 in.

Figs. 9, 9 a, and 9 b.—Hippoiherium Antilopinum. Fragment of

shaft of tibia with lower articulating extremity.—B.M.

Length, 5* in. Breadth of inferior articular surface, 2'4in. Length of ridge

dividing articular fossae, 1 'S in.

Figs. 10, 10 a, and 10 b.—Astragalus of Hippotherium Antilopinum.

—B.M.
Length, 2- in. Breadth of scaphoid surface, l'6in. Breadth of tibial surface,

1-3 in. Length of tibia (in centre), 1-2 in.

Figs. 11, 11a, and 11 b.—Tarsus, metatarsus, and phalanx oi Hippo-
therium Atitilopinu7n.—B .M.

Length of whole figure, 15'3 in.

M M 2
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Figs. 12, 12 a, 12 5, and 12 c.—Metatarsal bone of Hippotherium
Antilopinum.—B.M.

Length, 10'4 in. Smallest transverse diameter of shaft, 1-in. Smallest antero-
posterior diameter of shaft, '9 in. Transverse of upper extremity, l'6in. An-
tero-posterior of ditto, 1 '4 in. Transverse of lower extremity, l'4in. Antero-
posterior of lower central ridge, 1"2 in.

Figs. 13, 13 a, 13 5, and 13 c.—Portion of metatarsal bone and first

two phalanges of Hippotherium Antilopinum.—B.M.
Transverse diameter of inferior extremity of metatarsal, 1'5 in. Length of first

phalanx, 2-7 in. ; of second, l'5in. Antero-posterior diameter of lower extremity
of metatarsal, 1 in.

Figs. 14, 14 a, and 14 b.—First phalanx of posterior extremity of
Hippotherium Antilopinum.—B.M.

Length, 3'1 in. Transverse diameter of posterior extremity, l'6in. Vertical

diameter of ditto, 'Gin. Transverse diameter of anterior extremity, l'3in. Ver-
tical diameter of anterior extremity, '6 in.

Figs. 15, 15 a, and 15 h.—Second phalanx of posterior extremity of

Hippotherium Antilopimtm.—B.M.
Length, I'in. Transverse of posterior extremity, 1'5 in. Vertical of ditto,

!• in. Transverse of anterior extremity, 1'3 in. Vertical of ditto, '7 in.

Figs. 16, 16 a, and 16 6.—Last phalanx of posterior extremity of

Hippotherium Antilopinum.—B.M.
Length of fragment, re in. Greatest breadth, 1 '8 in. Height, 1 in.

Fig. 17.—Lower end of tibia and astragalus of Hippotherium Anti-

lopinum, restored.

Figs. 18, 18 a, and 18 b.—Calcaneum of Hippotherium Antilopinum.

Greatest length, 4' in.

Plate LXXXVI.
Figs. 1, la, lb, and 1 c.

—

Camelus Sivalensis. (Falc. and Caut.)

Miitilated fragment of cranium broken off in front through the first

true molar. The great elevation of the sagittal and occipital crests,

the development of the temporal fossse, and tlie advanced position and
prominence of the orbits, are to be noted. The orbits also are elon-

gated from before backwards, instead of being circular or elongated

vertically as in the existing Camel.—B.M. (See Memoir on ' Camel,'

antea, p. 227.)

Height of occipital facet, 4'2 in. Width between extreme parts of occipital con-
dyles, 3' in. Height of for. magnum, 1-6 in. Width of ditto, l'3in. Between
pariet. occipital angles, 4-3 in. From lower angle of for. magnum to posterior bor-
der of last molar, G'l in. Width of palate between anterior angles of last molars,
2-8 in. Width across widest part of cranial cavity, 4-7 in. Between external aud.
canal and posterior border of orbit, 4-8 in. Antero-posterior diameter of orbit,

2-7 in. Vertical diameter of ditto, 1-7 in. Width across at posterior extremity of
zygomatic arches, 8-4 in. Width across at posterior angles of orbits, 9-5 in.

Figs. 2, 2 a, and 2b.—Camelus Sivalensis. Fragment of cranium
showing palate with series of true molars on both sides. Tlie specimen
also shows the extreme depth of the maxillary which leads to the
arched appearance in the nose of the Camel.—B.M.
Length of true molar series, 4-8 in. Width of palate between posterior angles

of last molars, 3'2 in. Width of palate between anterior angles of anterior mo-
lars, 2' in.

Fig. 3.

—

Camelus Sivalensis. Skull and lower jaw. Both jaws are
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locked together, but the anterior and posterior extremities with the

upper surface of the skull are wanting. The animal was young, its

last permanent molars not being completely developed, and the third

milk molar being still in position. The general character is that of the

present Camel ; the form of maxiUaries, thickness of lower jaw and ex-

ternal appearance of the teeth corresponding as closely as two skulls of

one species would do. The position of the sub-orbitary foramen, how-
ever, is rather higher up on the maxillary, and the tapering of the

lower jaw is less than in the existing Camel. This specimen is also,

figured in ' Asiatic Eesearches,' vol. xix. Plate XX. fig. 3.—B.M. (See

antea, p. 232, and PI. XVIII. fig. 2.)

Length of molar series (including two last premolars), 6-2 in. Length of three

tnie molars, 4'8 in. Height of ramus of lower jaw opposite last molar, 2'7 in.

Thickness of ramus of lower jaw opposite last molar, rSoin. Length of molar
series of lower jaw (including last premolar), 6'3 in. Length of true molar of lower

jaw, ditto, 5'6 in.

Figs. 4 and 4 a.— Camehis Sivalensis. Cranium including occiput

and nasal bones. The great width and massiveness of the cranium as

compared with the muzzle are well seen, and also the antero-posterior

elongation of the orbit.—B.M. (See antea, p. 232, and PI. XVIII. fig. 1.)

Antero-posterior diameter of orbit, 2'3 in. Height of ditto, l'6in. Between
anterior angle of orbit and sub-orbital foramen, 2'3 in. Length of first and second

true molars, 2'6 in. Widest part of cranial box, 3'7 in.

Figs. 5 and 5 a.—Camelus Sivalensis. Lower jaw, which on the

right side, with the exception of the condyle and coronoid process, is

almost perfect. Fragments containing molars of upper jaw are still in

apposition at some places. The specimen shows four incisors on the

left side ; the third right incisor is wanting. The wear of the teeth

and the flattened surface of the fourth or pointed incisor show that the

animal must have been of considerable age. This specimen is also

figured in the ' Asiatic Researches,' vol. xix. Plate XX. fig. 4, a larger

quantity of matrix containing remains of upper jaw being there still

adherent.—B.M. (See antea, p. 232, and PI. XVIII. figs. 3 and 4.)

Between outer margins of canines, 2'5 in. Between outer margins of first pre-

molars, 2' 1 in. Diastema between canine and first premolar, "7 in. Length of

the molar series, 5'9 in. Diastema between first and last premolar, 3- in. Length
of the three true molars, 4-9 in. Length of symphysis, 6'3 in. Interval between
rami opposite last molars, 2-6 in.

Plate LXXXVII.

Camelus Sivalensis.

Figs. 1 and 1 a.—Palate with molar series on both sides imperfect.

That on the right side is most complete, and contains the penultimate

and last deciduous molar and the two first true molars.—B.M.
Length of molar series, 4-9 in. Length of penultimate milk molar, 5 in.

Length of last deciduous molar, r3 in. Length of first true molar, 1-6 in. Length
of second true molar, 1"9 in.

Figs. 2 and 2 a.—Fragment of upper jaw, left side, containing three

true molars.—B.M.
Length of true molar series, 4-9 in. Length of first molar, 1'3 in. Length of

second ditto, 1-6 in. Length of third ditto, 1-9 in. Width of grinding surface of

first true molar, I'l in.

Figs. 3 and 3 a.—Fragment of upper jaw, left side, showing the
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second and third true molars. This specimen is also figured in ' Asiatic

Eesearches,' vol. xix. Plate XXI. figs. 12 and 13.—B.M. (See antea,

p. 234, and PI. XVIH. fig. 5.)

Length of second true molar, 1*65 in. ; of third ditto, 2" in.

Figs. 4 and 4 a.—Fragment of upper jaw, containing third and fourth

premolars.—B .M.

Length of third premolar, 'SS in. ; of fourth, -95 in.

Figs. 5 and 5 a.—Fragment of horizontal ramiis of lower jaw, con-

taining three true molars and fourth premolar.—B.M.
Length of molar series of lower jaw, 5'7 in. Length of true molar ditto, 4'7 in.

Length of fourth premolar, 0'9 in. Length of first molar, r2 in. Length of second
ditto, 1'4 in. Length of third ditto, 21 in. Length of last lobe of third molar, '6 in.

Figs. 6 and 6 a.—Fragment of lower jaw, right side, with ascending

ramus, condyle, and coronoid process, and containing last molar. The
jaw exhibits remarkable differences from the jaw of the existing Camel.

It more resembles the lower jaw of Ox, Deer, or Antelope, but is shown
to be of Camel by the heel or step on the posterior ascending margin,

which is the generic mark of a Camel. In the existing Camel the

ascending ramus rises at nearly a right angle to the line of jaw ; it has
considerable breadth antero-posteriorly, and its coronoid process is

short, straight, and massive. In the' fossil the ascending ramus is as

oblique as in the Ox ; it has no excess of breadth antero-posteriorly,

and the coronoid process is long, slightly curved back, and slender.

The condyle also has a much longer transverse diameter, its proportions

are more slender, and the depression on its upper margin much deeper
than in the existing Camel. The condyles, however, are not nearly so

slight and narrow as in the Ox and Buffalo. This specimen is also

figured in 'Asiatic Eesearches,' vol. xix. Plate XX. figs. 6 and 7.—B.M.
(See antea, p. 235.)

Length of last molar, 2-25 in. Length of last lobe of ditto, "7 in.

Figs. 7 and 7 a.—Fragment of horizontal ramus of lower jaw, con-
taining fourth premolar, and the two first and a fragment of third true

molars.—B.M.
Length of fourth premolar, "85 in. Length of first molar, r4 in. Length of

second ditto, rS in. Length of fragment of third ditto, 1'6 in.

Figs. 8 and 8 a.—Fragment of horizontal ramus of lower jaw, con-
taining penultimate and last milk molars and first true molar.—B.M.

Length of penultimate milk molar, "Gin. Length of last milk molar, l'7in.

Length of last lobe of ditto, '7 in. Length of first true molar, 1-6 in.

Figs. 9 and 9 a.—Symphysis of lower jaw with series of six incisors.

The fourth incisor, or canine, on left side, also seen.—B.M.
Chord of the incisor series, 2'65 in. Length of first incisor, "7 in. Length of

second ditto, '73 in. Length of third ditto, "6 in.

Figs. 10, 10 a, and 10 b.—Symphysis of lower jaw with alveoli of

six incisors and two canines (fourth incisors).—B.M.
Width between outer margin of external incisive alveoli, I'Sin. Width between

outer margin of canine ditto, 1'7 in.

Figs. 11 and 11 a.—Symphysis of lower jaw with six incisors and
two canines (fourth incisors).—B.M.

Chord of incisor series, 1-55 in. Width between canine alveoli, 1-5 in. Length
of first incisor, 0'5 in. Length of second ditto, 0'55 in. Length of third or ex-

ternal, 0'65 in.
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Plate LXXXVIII.

Vertebrae of Camelus Sivalensis.

Figs. 1, 1 «, 15, and 1 c.—Atlas witli portion of axis adherent to

lower end.—B.M.
Length of lower arch of atlas, 2-6 in. Length of upper ditto, 3'1 in. Extreme

length of atlas, 4*4 in. Between outer margin of posterior articular processes,

3-6 in.

Figs. 2, 2 a, 2h, 2 c, and 2 d.—Third cervical vertebra.—B.M.

Greatest length of body, 7'7 in. Height of spinal canal posteriorly, 1' in.

Width of spinal canal ditto, 1"3 in.

Figs. 3, 3 a, 3 b, 3 c, and 3 d.—Fourtli cervical vertebra.—B.M.

Length of body, 7'8in. Length of spinal platform, 5'5 in. Length between

extremities of oblique processes, 8'5 in. Between extremities of inferior trans-

verse processes anteriorly, 4"6 in.

Figs. 4, 4 a, 4 5, 4 c, and 4 d.—Fifth cervical vertebra.—B.M.

Greatest length of body, 6'9 in. Width of spinal canal anteriorly, 1"1 in.

Height of spinal canal anteriorly, 1' in. Between outer margins of vertebral fora-

mina, 1"95 in. Diameter of vertebral foramen, 0'4 in. Probable width across

transverse processes, 3' 8 in.

Figs. 5, 5 a, 5 b, and 5 c.—Cervical vertebra imperfect.—B.M.

Length of fragment of body, 3'9in. Height of spinal canal posteriorly,

1'2 in. Width of spinal canal ditto, 1'2 in.

Figs. 6, 6 a, 6 b, and 6 c.—Cervical vertebra.—B.M.
Greatest length of body, 4'65u]. Height of spinal canal posteriorly, l'3in.

Width of spinal canal ditto, V5 in.

Plate LXXXIX.

Bones of anterior extremity of Camelus Sivalensis.

Fig. 1.^—Scapula, almost perfect.—B.M.

Length of scapula, 22- in. Width at narrowest part, 3-2 in. Height of coracoid

process, 2-3 in. Greatest projection of spine, r6 in.

Fig. 2.—Glenoid cavity of scapida.

Greater diameter, 2-6 in. Lesser ditto, 2-3 in.

Figs. 3, 3 a, and 3 b.—Head of humerus, with double bicipital groove.

—B.M.
Greatest antero-posterior diameter, 5' in. Greatest transverse ditto, 4'6 in.

Chord of double bicipital groove, 3* in.

Fig. 4.—Head of humerus, with double bicipital groove.—B.M.

Greatest antero-posterior diameter, 4-6 in. Greatest transverse ditto, 3-6 in.

Chord of double bicipital groove, 2-7 in.

Figs. 5, 5 a, and 5 b.—-Lower end of humerus, with articular surface.

—B.M.
Transverse diameter of inferior articular surface, 3'6 in. Antero-posterior dia-

meter internally of inferior extremity, 4' in. Length of fragment, 7"1 in.

Figs. 6, 6 a, and 6 b.—Lower end of humerus and upper end of

conjoined radius and ulna in situ.—B.M.

Width of inferior articular surface of humerus, 3'3 in. Width of superior arti-

C'olar surface of radius, 3'45 in.
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Figs. 7, 7 a, and 7 b.—Portion of shaft and lower articulating ex-
tremity of conjoined radius and ulna.—B.M.

"Width of conjoined lower extremity of radius and ulna, 2'9 in. Circumference
of conjoined shafts at fractured extremity, 5'9 in. Length of fragment, 7'3 in.

Figs. 8, 8 a, 8 b, and 8 c.—Lower end of conjoined radius and ulna,

with carpal and metacarpal bones.—B.M.
Extreme width of lower conjoined articular surface of radius and ulna, 3"8in.

Greatest antero-posterior diameter of ditto, 2'1 in. Extreme length of fragment of

metacarpal, 14'55 in. Width of upper articular surface of metacarpal, 3'3 in.

Greatest transverse diameter of shaft at centre, 1'8 in. Least antero-posterior

diameter of shaft at centre, 1'4 in.

Fig. 9.—Lower end of radius and ulna with bones of carpus.

—

B.M.
Greatest length of pisiform, 2'1 in. Height, 2- in.

Figs. 10, 10 a, 10 b, and 10 c.—Bones of carpus.—B.M.

Figs. 11 and 11 a.—Fragmentofupper end of metacarpal bone.—B.M.
Length, 12- in. Width of upper articular surface of ditto, 2-9 in. Greatest

transverse diameter at centre of shaft, 1-6 in. Least antero-posterior diameter at

centre of shaft, 1'3 in.

Figs. 12, 12 a, 12b, and 12c.—Lower articulating extremity of meta-
carpal bone, deeply fissured.—B.M.
Extreme length of fragment, 6'6 in. Interval between articular surfaces, "5 in.

Greatest width of articular surface, 1'85 in. Greatest antero-posterior of articu-

lar surface in centre, 1'9 in. Circumference of shaft at fractured extremity, 5'9 in.

Figs. 13, 13 a, 13 b, and 13 c.—First phalanx and sesamoid bone.

—

B.M.
Length of first phalanx, 3'9 in. Width of proximal articular surface, 1-6 in.

Greatest width of distal surface, l'5in. Length of articular surface of sesamoid
bone, I'in. Width of articular surface of sesamoid bone, "7 in.

Figs. 14, 14 a, 14 b, and 14 c.—First phalanx.—B.M.
Length of first phalanx, 4- in. Width of upper articular surface, 1 '9 in. Width

of lower articular surface (greatest), 1'6 in.

Plate XC.

Bones of posterior extremity of Camehis Sivalensis.

Figs. 1,1a, and 1 b.—Fragment of head of femur.—B.M.
Antero-posterior diameter of great trochanter, 2'9in.

Figs. 2 and 2 a.—Articulating surface of head of femur.—B.M.
Diameter of articulating surface, 2'5 in.

Figs. 3, 3 a, 3 b, and 3 c.—Fragment of lower end of femur with
condyles.—B.M.

Length of fragment, 6-6 in. Width of lower extremity, 4'8 in.

Figs. 4, 4 a, and 4 b.—Fragment of lower end of femur.—B.M.
Transverse diameter of lower extremity, 3'8 in. Width of rotular surface, 2-2 in.

Height of rotular surface in centre, 2'7 in.

Figs. 5, 5 a, and 5 b.—Fragment of lower end of femur.

Width of lower extremity, 4-6 in. Width of rotular surface in centre, 1-6 in.

Height of rotular surface in centre, 2'6 in.
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Figs. 6, 6 a, and 6 &.—Patella.—B.M.
Length, 37 in. Width, 2'9 in. Width of articular surface in centre, 1'4 in.

Figs. 1,7 a, 1 b, and 7 c—Entire tibia.—B.M.
Extreme length of tibia, 16-7 in. Extreme width of upper articular surface,

3'6 in. Width of inferior articular surface posteriorly, 2-3 in. Circumference of
shaft below crest, 6' in.

Figs. 8, 8 a,- 8 5, 8 c, and 8 d.—Calcaneum and cuboid.—B.M.
Extreme length of calcaneum, 6'7 in. Projection of calcaneal process, 4-3 in.

Greatest height, 3-1 in. Height of cuboid, 2-2 in. Greatest width superiorly,
1'7 in. Antero-posterior diameter, 1-5 in.

Fig. 9.—Tarsal bones, conjoined, a. calcaneum; b. astragalus; c.

scaphoid ; d. internal cuneiform ; e. external cuneiform.—B.M.

Figs. 10, 10 a, IQb, 10 c, and 10 d.—Astragalus.—B.M.
Extreme antero-posterior diameter, 3-4 in. Width of anterior articular surface,

2-3 in. Width of cuboid segment of ditto, -9 in. Width of trochlea, 2-1 in. Height,
1-95 in.

Fig. 11.—Astragalus.—B.M.
Extreme height, 2 8 in. Width of anterior articular surface, l'8in. Width of

cuboid segment of ditto, '6 in. Width of trochlea, 1 -6 in. Height of astragalus,
1-55 in.

Figs. 12 and 12 a.—Upper extremity of metatarsal bone.—B.M.
Extreme width of upper articular surface, 2-2 in. Antero-posterior diameter in

centre of upper extremity, I'B in.

Figs. 13, 13 a, and 13 b.—Metatarsal bone, entire ; lower end deeply
fissured.—B.M.

Length, 16- in. Width of upper articiilar surface, 2-3 in. Width of each of
lower articular surfaces, l'3in. Interval between them, '35 in. Antero-posterior
diameter of each, 1'5 in. Greatest transverse diameter of shaft in centre, l'45in.
Antero-posterior diameter of ditto, 1 '3 in.

Figs. 14, 14 a, 14 6, and 14 c. First phalanx.—B.M.
Length, 4- in. Width of proximal surface, 1-55 in. Width of distal articular

surface, 1-45 in.

Figs. 15, 15 a, 15 5, and 15 c.—Second phalanx.—B.M.
Extreme length, 2-4 in. Width of upper articular surface. Tin. Extreme

width of distal ditto, 1'15 in.

Plate XCI.

Sivatherium gigantewn (Falc. and Caut.), from the Sewalik hills.

(See antea, p. 247.) Sjslendid specimen of cranium, anterior view, from
Sir Proby Cautley's collection in British Museitm. A ftill description

of this specimen, with measurements, will be found in the Memoir on
Sivatherium (See p. 256).—B.M. (Reproduced in PL XIX.)

Plate XCI I.

Sivatherium giganteum.

Figs. 1, 1 a, 1 b, and 1 c.—Four different views of same cranium as

figured in Plate XC.—B.M. (Figs. 1 u and 1 b reproduced in PI. XX )

Figs. 2 and 2 a.—Fragment of cranium showing orbit and temporal

fossa, basilar process of occipital, depressions for condyles of lower

jaw, &c. This is the same specimen as is figured in Plate A. fig. 3,

under which the dimensions will be found.—B.M.
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[Plate XCII. completes the series of piiblished plates. Copies

of the seventeen plates which follow, and which I have de-

signated by letters (A. to E.), were found among Dr. Falconer's

papers, or have been furnished by Mr. Ford, the artist and litho-

graphic engraver. These plates had been executed on stone,

and proof impressions struck off, but the plates were never

published, and unfortunately the stones were destroyed during

Dr. Falconer's absence in India. These seventeen plates have

been deposited in the library of the Greological Department
in the British Museum, and from them several of the specimens

in the Museum have been named. Through the kindness of

Mr. Davies, I am enabled to give the British Museum Catalogue

number for each of the specimens figured, so that there will

be no difficulty in referring to the originals.]

Plate A.

Figs. 1, la, 16, and 1 c.— Sivatherium giganteum. Cranium of

female, with perfect series of six molars on either side. The specimen

is broken off in front of the molar ridges.—B.M. No. 39,523.

From anterior margin of foramen magnum to alveolus of first molar, 16' in.

From anterior to posterior side of last molar, 8'2.5 in. Width of skull between
borders of auditory foramina, 9'3 in. From the anterior margin of auditory foramen
to the rear molar, 6 9 in. Extreme length of fragment, 19-7 in. Height of

occiput, 6 '5 in. Breadth of occiput, 9-5 in. Length of molar series, 8'5 in. Length
of true molar series along alveolar border, 4- 11 in. Length of premolar series

along alveolar border, 4'4 in. Between anterior premolars, 2'4 in. Between
posterior molars, 4-3 in. Length of palate in mesial line from anterior edge of

first premolar to palatine notch, 6'10 in. Length from lower border of foramen
magnum to palatine notch, 9-5 in. Probable width across external orbital angles,

12- in. Length of orbit, 3"2 in. Length between auditory process and posterior

border of orbit, 6'5 in. Probable height at posterior border of palate in mesial

line, 6'5 in.

Figs. 2 and 2 a.—Portion of cranium ofSivatherium giganteum, found
by Col. Colvin in the lower bills below and west of Nahun. The
specimen is valuable, though it has no teeth, from having the occiput

very entire, and from its proving the accuracy of Dr. Falconer's

assumptions, made before the specimen was found, and based on exami-
nation of the original head (Plate XCL), that the animal had four

horns with bony cores, as this has the offset of one of the back branched
horns very clearly marked, and suitable to which a large fiat horn was
found in Capt. Cautley's collection, fig. 4. The parts appear slightly

distorted from the occurrence of a shift. This specimen is figured and
described by Col. Colvin in the Jour. As. Soc, Feb. 1837, vol. vi.

p. 152. It is also figured in Royle's 'Illustrations of the Botany of the

Himalayah Mountains,' vol. ii., Plate VI. fig. 1 c.

This specimen was presented by Col. Colvin to the Museum of the

University of Edinburgh, where it now is. Its dimensions are as

follows :

—

Length from occipital crest to anterior margin of base of anterior horn-core (on
right side), 14'2 in. Between extreme points of occipital crest (imperfect), 16-2
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in. Between extreme points of occipital condyles (external angles), 6'1 in. From
the basilar surface, between the occipital condyles to occipital crest, 7'5 in. Height
of occipital foramen, 1-9 in. Breadth of occipital foramen, 1'8 in. Greatest

breadth of upper surface of occipital condyle, 2" in. From occipital crest to

posterior border of posterior core, 1*2 in. Breadth of cranium beneath posterior

core (distance between outer margins of roots of posterior cores), 12-1 in. Extreme
distance between fractured extremities of posterior cores, 21-5 in. Transverse

diameter of posterior core before its expansion, 6'8 in. Transverse diameter of

root of posterior core, 8'4 in. Thickness of core before expansion, 3'1 in. Great

diameter (transverse) of posterior branch, 2'5 in. Thickness (vertical diameter)

of posterior branch, 1'6 in. Chord of arc between the origin of posterior branch
and occipital crest, 3'1 in. Thickness of stem (thickest part) of core, 3 '6 in.

Circumference of core before expanding, 16'8 in. Antero-posterior diameter of

broken end of anterior core, 4'1 in. Greatest transverse diameter of broken end
of anterior core, 3'2 in. Diameter of base of anterior core, 4'9 in. Breadth of

cranium beneath anterior cores (at foramen orbitale lacerum), 5'3 in. Between
inner margins of articular surfaces of occipital condyles superiorly, 1'7 in. Height

of fossa for insertion of ligam. nucliae, 3 '8 in. Base of fossa for insertion of ditto,

6'4 in. Groove between condyles, inferiorly, "45 in. Between outer margin of

condyles (inferiorly) immediately behind parieto-occipital crest, 2'7 in. From
grooves behind occipital condyles, inferiorly, to floor of fossa for ligam. nuchse,

3-7 in.

This is the specimen referred to by Dr. Falconer at page 266, and

also figured in Plate XXI. fig. 2.

Fig. 3.

—

Sivatherium giganteum. Fragment of cranium, showing

forehead, orbits, and cores of anterior horns. Tliis is the same specimen

as figured in Plate XCII. figs. 2 and 2 a.—B.M.
Antero-posterior diameter of orbit, 4* in. Height of orbit, 2-7 in. Width of

malar bone, 2'7 in. Width between anterior angles of orbit, 11 -2 in. Width be-

tween outer margins of orbital cornua, 12- in. Long diameter of fractured end of

right horn, 5'18in. Short or transverse diameter of right horn, 3' 10 in. Probable

width between mastoid processes, 16- in.

Fig. 4.

—

Sivatherium giganteum. Fragment from middle of posterior

horn. This specimen was in Sir Proby Cautley's collection, and was

found to correspond to the posterior horn-core in Col. Colvin's specimen.

It is also figured in Plate XXI. fig. 3, antea, p. 268.—B.M. No. 39,525.

Length following curvature, 21" in. Circumference at lower attachment, 18- in.

Breadth at offset, 8'1 in. Length of offset at base, 5- in. Width of offset at base,

4'6 in. Breadth at fractured upper extremity, 6'8 in. Greatest thickness at upper

extremity, 2' 3 in.

Fig. 5.

—

Sivatherium giganteum. Fragment from apex of posterior

flattened horn.—B.M. No. 39,524.

Extreme length, 10-6 in. Breadth at base, 8'4 in. Thickness (extreme),

1-8 in.

Plate B.

Sivatherium giganteum.—Figs. 1, 1 a, and 1 b.—Fragment of atlas,

comprising lower arch.—B.M. No. 39,526.

Extreme length of fragment, 8'3 in. Antero-posterior diameter of lower arch,

3-1 in.

Fig. 2.—Atlas, very perfect.—B.M. No. 39,527.

Extreme breadth, 8'3 in.

Figs. 3, 3 a, 3 h, and 3 c—Axis.—B.M. No. 39,528.

Extreme length, including odontoid process, 7 '6 in. Extreme breadth of anterior

articular surface, 5'7 in. Length of spinal platform, 5-2 in. Height of spinal

canal, posteriorly, 17 in. Breadth of spinal canal, posteriorly, 1'7 in.
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Figs. 4 and 4 a.—Second, third, fourth, fifth, sixth, and seventh

cervical vertebra in situ.

Length of conjoined vertebrae, 27'4 in.

Figs. 5, 5 a, 5 b, and 5 c.—Sixth cervical vertebree.—B.M. No.
16,225.

Extreme length of body, 5'8 in. Height of spinal canal, posteriorly, 1'3 in.

Width of spinal canal, ditto, 1'6 in.

Figs. 6, 6 a, 6 5, and 6 c.—Cervical vertebra.—B.M. No. 18,173.

Extreme length of body, 6'1 in. Between outer margins of anterior articular

processes, 7"6 in.

Figs. 7, 7 a, 7 b, and 7 c.—Seventh cervical vertebra.—B.M. No.

15,707.

Extreme length of body, 5-1 in. Width of spinal canal, 2-5 in.

Figs. 8, 8 a, and 8 b.—First dorsal vertebra. It resembles that of the

British elk.

Extreme length of body, 4-5 in. Width across transverse processes, 8"1 in.

Figs. 9, 9 a, and 9 5.—Dorsal vertebra.—B.M. No. 17,078.

Extreme length of body, 47 in. Extreme width across transverse processes,

7- in.

Fig. 10.—Four dorsal vertebrae in situ.

Length of conjoined vertebrfe, 13'8 in.

Figs. 11 and 11 a. —Lower end of tibia, with bones of tarsus, a.

tibia ; b. fibular element ; c. astragalus ; d. calcaneum ; e. cuboid
; /.

scaphoid.—B.M. No. 39,529.

Length of fibular element, 2'6 in. Height of fibular element («), r3 in.

Length of fragment of os ealcis (lower edge), 5" in. Height of fragment to fibular

surface, 3"3 in. Width of trochlea of astragalus (c), 3'1 in. Length of astragalus

internally, 4'2 in. Length of scapho-cuboid (inferiorly), 2'1 in. Length of ento-

cuneiform (superiorly), I'l in.

Figs. 12, 12 a, and 12 b.—Phalanx (first?) of posterior extremity.

—B.M. No. 39,530.

Extreme length, 6-1 in. Width of upper articular surface, 2-5 in. Width of

lower articidar surface, 2-2 in.

Figs. 13, 13 a, 13 5, and 13 c.—Phalanx (second ?) of posterior ex-

tremity.—B.M. No. 15,805.

Extreme length, 2-6 in. Width of upper articular surface, 2-2 in. Width of

lower articular surface, in centre, 2- in.

Plate C.

SivatJierium giganteum. Bones of anterior extremity.

Figs. 1 and 1 a.—Fragment of sternum.—B.M.

Length of fragment, 14-8 in. Greatest depth, 5'5 in. Greatest width, inferior

end, 4'2 in. Greatest width, upper end, 3'3 in.

This specimen is also figured in Plate XXI. fig. 5. (See antea, p. 270.)

Figs. 2 and 2 a.—Fragment of scapula, showing glenoid cavity and
coracoid process.—B.M. No. 36,680.

Length of fragment, ITS in. Great diameter of glenoid cavity, 4'4 in. Lesser
diameter of glenoid cavity, 3'3 in. Elevation of coracoid process above glenoid

cavity, 1'8 in. Breadth of scapula towards neck, 4'4 in.
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Figs. 3 and 3 a.—Glenoid cavity, and coracoid process of scapizla.

—

B.M. No. 39,531.

Length of fragment, 6- in. Great diameter of glenoid, cavity, 4'8 in. Lesser
diameter of glenoid cavity, 4- in. Elevation of coracoid process above glenoid
cavity, 1'8 in.

Figs. 4, 4 a, 4 5, and 4 c.—Humerus entire. The dimensions almost
(not quite) agree with B.M. No. 39,688.

Length of humerus, 20'2 in. Breadth of upper extremity, 8-4 in. Greatest
ant.-posterior diam. of upper extremity, 7" 7 in. Great diameter of articular surface
of head, 5'5 in. Lesser diameter of articular surface of head, .5'2 in. Breadth of
inferior extremity, 7'2in. Antero-posterior diameter, internally, 5-5 in. Breadth
of inferior articular surface, 6"2 in. Smallest antero-posterior diameter of inferior

articular surface, 2'2 in. Smallest transverse diameter of shaft, 3'8in. Smallest
antero-posterior diameter of shaft, 3'3 in.

Figs. 5, 5 a, and 5 h.—Upper half of humerus with double bicipital

groove.—B.M. No. 39,532.

Length of fragment, 10' in. Transverse diameter of upper extremity, 6-3 in.

Antero-posterior diameter greatest of ditto, 7'8 in. Greatest diameter of articular
surface of head, 5' in. Lesser diameter of articular surface of liead, 4-6 in. Cir-
cumference at broken extremity, 11- in.

Figs. 6, 6 a, 6 h, and 6 c.—Radius and ulna conjoined
; entire length.

—B.M. No. 39,534.

Length of united radius and idna, 30-2 in. Length of radius, 258 in. Width
of radius above articular surface, 7'4 in. Chord of sigmoid cavity, 3-1 in. From
anterior edge of sigmoid cavity to posterior border of olecranon, 10-8 in. Depth
of olecranon, 5'5 in. Breadth of inferior extremity, 6-1 in. Breadth of inferior
articular surface, 5'5 in. Greatest antero-posterior diameter of ditto, 3-6 in.

Transverse diameter of centre of shaft, 4'5 in. Antero-posterior diameter of centre
of ditto, 2-5 in.

Fig. 7.—Upper articular surface of conjoined radius and ulna.

—

B.M. No. 39,535.

Length of radius, 10-8 in. Width of articular surface above, 7-2 in. Width of
upper extremity, 8-3 in. Greatest antero-posterior diameter of articular surface,
3-6 in.

Figs. 8 and 8 a.—Lower end of conjoined radius and ulna, with
bones of carpus and upper end of metacarpal bone.

Transverse diameter of scaphoid (1), 1-9 in. ; height of ditto, 1-6 in. Transverse
diameter of semilunar (2), 2-1 in.

;
height of ditto, 1-8 in. Transverse diameter of

cuneiform (3), 1-4 in.; height of ditto, TS in. Transverse diameter of united
trapezium, trapezoid, and os magnum (5), 2-3 in. ; height of ditto, 1-4 in.

Transverse diameter of unciform (6), 1-9 in. ; height of ditto, 1'4 in. Breadth
of inferior extremity of radius and ulna conjoined, 6'3 in. Breadth of uriper
extremity of metacarpal bone, 4'5 in.

Fig. 9.—Carpal bones, viz., scaphoid (1), semi-lunar, cuneiform (3),
OS magnum (5), and unciform (6).

Height of scaphoid, 2*1 in. ; breadth of ditto, 1-7 in. Height of semilunar
2-4 in. ; breadth of ditto, 2-3 in. Height of cuneiform, 2-6in. ; breadth of ditto',

2-4 in. Height of os magnum, 1-7 in. ; breadth of ditto, 3'lin. Height of os
unciforme, 2- in. ; breadth of ditto, 2-1 in. Antero-posterior diameter of os mag-
num, 3-5 in. Antero-posterior diameter of os unciforme, 2-9 in.

Figs. 10 and 12.—First row of carpal bones, viz., scaphoid (1), semi-
lunar (2), and cuneiform (3).

Antero-posterior of scaphoid, 3-4 in. Antero-posterior of semilunar, 2-2 in.

Antero-posterior of cuneiform, 2'6 in.
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Figs. 11 and 13.—Second row of carpal bones, viz., os magnum (5)
and unciform (6).

Fig. 14.—Phalanges of anterior extremity, restored.

Figs. 15, 15 a, 15 b, and 15 c.—Right metacarpal bone.—B.M. No.

39,533.

Length of right metacarpal, 13"7in. Breadth of superior articular surface,

4-7 in- Greatest antero-posterior of ditto, 2-7 in. Breadth of inferior articular

surface, 4'7 in. Breadth of a single trochlea, 2'2 in. Antero-posterior diameter of

a single trochlea measured along ridge, 2-4 in.

Figs. 16, 16 a, 16 b, and 16 c—First phalanx.—B.M. No. 39,541.

Length between articular surfaces, 4"6 in. Transverse diameter of posterior

articular surface, 2'3in. Height of posterior articular surface in centre, l'6in.

Transverse diameter of anteiior articular surface, 2"3 in. Height of anterior arti-

cular siirface in centre, 1'4 in.

Figs. 17, 17 a, 17 6, and 17 c—Second phalanx—B.M. No. 39,542.

Length, 2'4 in. Transverse diameter of posterior articular surface, 2'4 in.

Height of posterior articular surface measured along ridge, r5 in. Transverse

diameter of anterior articular surface, 2'5 in. Height of anterior articular surface,

2-5 in.

Figs. 18, 18 a, and 18 6.—Hoof-bone.
Length, 6-2 in. Height, 2-6 in. Breadth, 2-3 in. Length of articular surface,

1'9 in. Breadth of articular surface, 1'9 in.

Plate D.

Bones of posterior extremity of Sivatherium giganteum.

Figs. 1, 1 «, and 1 b.—Fragment of upper end of femur, with articular

surface.—B.M. No. 39,545.

Length of fragment, 7'4 in. Breadth of upper extremity including the troch-

anter, 7'5 in. Antero-posterior diameter of greater trochanter, 3-6 in. Antero-

posterior diameter of articular surface of head, 3' in. Transverse diameter of arti-

cular surface of head, 3'8 in.

Figs. 2, 2 a, and 2 b.—Fragment ofupper end of femur with articular

surface.

Length of fragment, 8-4 in. Antero-posterior diameter of great trochanter,
4" in.

Figs. 3, 3 a, and 3 b.—Lower end of femur, with condyles and
articular surface.—B.M. No. 39,546.

Length of fragment, 9'6 in. Breadth of inferior extremity, 64 in. Antero-

posterior diameter internally, 8'6 in. Antero-posterior diameter externally, 6" in.

Height of rotular surface in centre, 4'1 in. Breadth of rotular surface in centre,

2-9 in.

Figs. 4, 4 a, and 4 b.—Fragment of lower end of femur, showing
articular surface.—B.M. No. 39,547.

Breadth of inferior extremity, 7'6 in. Height of rotular surface in centre,

4-7 in.

Figs. 5, 5 a, 5 b, and 5 c—Entire tibia.—B.M. No. 17,072.

Extreme length of tibia, 20'3 in. Breadth of upper extremity, 6' in. Antero-
posterior diameter of upper extremity, 3'5 in. Breadth of inferior extremity,

4-6 in. Antero-posterior diameter of ditto, 3-2 in. Breadth of shaft (smallest),

2"7 in, Antero-posterior diameter of shaft (ditto), V2 in.
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Figs. 6, 6 a, and 6 h.—Proximal end of tibia, with articular surface.

—B.M. No. 18,452.

Length of fragment, 9'5 in. Breadth of upper extremity, 6'8 in. Antero-
posterior diameter of ditto, 3-8 in.

Figs. 7, 7 a, and 7 h.—Proximal end of tibia, with articular surface.

—B.M. No. 16,611.

Breadth of upper extremity, 7'1 in. Antero-posterior diameter of ditto, 4' in.

Figs. 8, 8 a, and 8 h.—Distal half of tibia, with lower articular sur-

face.—B.M. No. 39,548.

Length of fragment, 9-5 in. Breadth of inferior extremity, 5" in. Antero-
posterior diameter of ditto, 3' in.

Figs. 9, 9 a, and 9 h.—Distal end of tibia, with lower articular sur-

face.—B.M. No. 39,549.

Length of fragment, 7" in. Breadth of inferior extremity, 5* in. Antero-
posterior diameter of ditto, 2'6 in.

Fig. 10.—Calcaneum and astragalus, in situ, restored.

Figs. 11, 11 a, and 11 5.—Astragalus.—B.M. No. 16,998.

Length of astragahis, extreme, 4-9 in. Breadth of ditto, 3'4in. Height of ditto,

2-4 in.

Figs. 12, 12 a, and 12 h.—Calcaneum, imperfect.—B.M. No. 39,543.

Length of fragment, 8'2 in. Projection of heel, 6'2 in. Breadth of calcaneal

tuberosity, 2'9 in. Height of calcaneal tuberosity, 2"8in.

Figs. 13, 13 a, 13 b, 13 c, and 13 d.—Scapho-cuboid bone.— B.M.
No. 39,544.
' Breadth of scapho-cuboid bone, 4'9 in. Greatest antero-posterior diameter,
6' in. Greatest height, 3'4 in. Breadth of astragalar surface, 3-6 in. Breadth of

calcaneal ditto, 1'3 in. Breadth of cuneiform ditto, 1'5 in. Breadth of metatarsal

ditto, l'8in.

Plate E.

Camelopardalis Sivalensis (Falc. and Caut.).

Figs. 1, 1 a, 1 5, 1 c, and 1 cZ.^Third cervical vertebra offossil giraffe,

from the Sewalik hiUs. The elongated character of the vertebra shows

that the animal had a cohimnar neck, and the fact that the transverse

processes are provided with foramina for the vertebral arteries shows

that it was not a camel. The complete synostosis of the upper and
lower articulating siurfaces, the strong rehef of the ridges, and the depth

of the muscular depressions, indicate that the animal was an adult,

which had long attained its full size.

A note of this specimen, by Captain (now Sir Proby T.) Cautley,

appeared in the Journ. As. Soc. for July 1838, vol vii. p. 658, and a

detailed account was afterwards communicated to the Geological So-

ciety of London by Dr. Falconer and Captain Cautley, an abstract of

which appeared in the ' Proceedings,' No. 98. In the latter com-
munication the measurements and drawings of the specimen are given

(See antea, p. 197, and PI. XVI. figs. 1, 2, 3, and 4).—B.M. No. 39,747.

Figs. 2 and 2 a.—Fragment of second cervical vertebra of Camelo-

pardalis Sivalensis, from Perim Island. The right margin of the drawing

shows the mesial longitudinal ridge under the side of the body, and the

left margin is the ridge of the spinous process. The process pointing
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downwards on the left side is the inferior obliqne process. The cup-
shaped articulating surface for the head of the third cervical vertebra

is well seen.

This specimen was in the collection of fossils brought from Perim
Island by Captain Fulljames, and was described and figiured by Dr.

Falconer in the Quarterly Journal of the Geol. Soc, vol. i. Plate XIV.
fig. 5 (See antea, p. 398).—B.M. No. 39,748.

Length of fragment, 4'9 in. Height of body posteriorly, 2-5 in. Greatest

breadth posteriorly between remains of transverse processes, 3'1 in. Height of

the spinal canal, l'4in. Height of the broken surface of the spine above inferior

margin of body, 5 '4 in. Vertical diameter of articulating cup, 2'1 in. Transverse
diameter of ditto, 2"1 in.

Figs. 3 and 3 a.—E. humerus, head wanting.—B.M. No. 39,749.

Length of humerus wanting upper head, 17' 7 in. Breadth of inferior extremity,
5'2 in. Antero-posterior diameter of inferior extremity, 4'3 in. Breadth of arti-

cular surface of inferior extremity, 4' 8 in. Breadth of upper extremity, 4' 1 in.

Circumference at smallest part of shaft, 7'9 in.

Figs. 4, 4 a, and 4 b.—Fragment of shaft of left radius and ulna.

—

B.M. No. 17,130.

Length of fragment, 8'5 in. Greatest diameter, 3- in. Smaller ditto, 2-1 in.

Great diameter of ulna at upper extremity, '7 in. Thickness of ditto, '5 in.

Figs. 5, 5 a, and 5 b.—Radius and ulna, restored.

Figs. 6, 6 a, and 6 b.—Metacarpal bone, fragment including upper
end.—B.M. No. 39,750.

Length of fragment, 18-7 in. Transverse diameter of upper extremity, 3-7 in.

Antero-posterior diameter of upper extremity, 2-3 in. Transverse diameter of
centre of shaft, 2'4 in. Antero-posterior diameter of ditto, 1'8 in.

Figs. 7 and 7 a.—Fragment of shaft of metacarpal bone.—B.M. No.
39,751.

Length of fragment, 6-8 in. Transverse diameter of shaft, 23 in. Antero-
posterior diameter of ditto, 1'3 in.

Figs. 8 and 8 a.—Fragment of shaft of metacarpal bone.—B.M. No.
17,129.

Length of fragment, 4-2 in. Transverse diameter of shaft, 2- in. Antero-posterior
diameter of ditto, 2' in.

Figs. 9 and 9 a.—Fragment of shaft of metacarpal bone, near lower
end.—B.M. No. 17,131.

Length of fragment, 3-9 in. Transverse diameter of shaft at lower extremity,
2'8 in. Antero-posterior ditto at upper ditto, 1'5 in.

Figs. 10, 10 a, and 10 b.—Entire metacarpal bone, restored.

Figs. 11, 11 a, and 11 b.—First cervical vertebra, imperfect.—B.M.
No. 39,746.

Length of fragment, 4-2 in. Height of body posteriorly, 3-3 in.; breadth of
ditto, 2-8 in. Between extremities of transverse processes, 6' in. Between inner
angles of posterior articular processes, 2- in. Length of posterior articular surface,
2-1 in. ; breadth of ditto, 1-2 in. Height of spine above inferior margin of body,
6'4 in. Height of spinal canal, 1-4 in. ; breadth of ditto, 1-6 in.

Figs. 12, 12 a, 12 b, and 12 c—Left metatarsal bone o^ Sivatherium
giganteum.—B.M. No. 39,752.

Length of left metatarsal, 16-4 in. Transverse diameter of upper extremity,
3-8 in. Antero-posterior diameter of ditto, 3-3 in. Transverse diameter of lower
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extremity, 4" in. Transverse diameter of a single trochlea, 1 '9 in. Antero-posterior

diameter measured alongst ridge of trochlea, 2'2 in. Transverse diameter of shaft,

2'1 in. Antero-posterior ditto, 2-1 in.

Figs. 13, 13 a, and 13 b.—Fragment of upper end of metatarsal bone

of Sivatherium giganteum.—B.M. No. 39,753.

Length of fragment, 7"2 in. Transverse diameter of upper extremity, 4'1 in.

Antero-posterior diameter of ditto, 3'8 in.

Plate F.

Bramatherium Perimense (Falc), from Perim Island. A large and

peculiar ruminant, nearly equalling the Sivatherium in size, but essen-

tially different. The plate represents fragments of the bones of the

anterior and posterior extremities. A description of two fragments

of the left tapper jaw, including the entire series of iipper grinders,

will be found in the memoir on Perim Island fossils. (See antea,

p. 399). The specimens figured in this plate were brought from Perim
Island by Captain Fulljames.

Figs. 1, 1 a, and 1 b.—Fragment of lower end of humerus, with

articular surface.

Figs. 2 and 2 a.—Fragment of upper end of ulna, with olecranon and

sigmoid cavity.

Figs. 3, 3 a, and 3 b.—Fragment of lower end of radius and ulna.

Figs. 4, 4 a, and 4 b.—Fragment of lower end of radius and ulna.

Figs. 5 and 5 a.—Fragment comprising portion of shaft and distal

extremity of metacarpal bone.

Figs. 6 and 6 a.—Fragment comprising distal articulating extremity

of metacarpal bone.

Figs. 7, 7 a, and 7 b.—Fragment of upper end of femur.

Figs. 8, 8 a, 8 b, 8 c, and 8 d.—Calcaneum.

Figs. 9, 9 «, 9 J, 9 c, and 9 d.—Astragalus.

Figs. 10, 10 a, 10 b, 10 c, 10 d, and 10 e.—Astragalus.

Plate G.

Bos Namadicus (Falc. and Caut.), from the Nerbudda.

Figs. 1, 1 a, and 1 b.—Fragment ofcranium, showing forehead, occiput,

occipital condyles, and foramen magnum
;
portion of right horn and core

of left horn. The specimen shows well the flat square forehead, the height

being about equal to the breadth. The horns are attached to the ex-

tremity of the highest salient line of the head. The horn-cores spread

out horizontally, with a slight arch upwards and concavity below. The
section of the horn-core shown in fig. 1 b. is much more circiilar than

in the Gour or Gayal or than in Bos Palceindicus.

This specimen, which is in the British Museum (No. 39,760), is also

figured in Plate XXII. (See also antea, p. 286.)

Figs. 2, 2 a, 2 b, and 2 c.

—

Bos Namadicus. Four diflferent views of

VOL. I. N N
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cranium, including orbit, nasal bones, and palate, and four posterior

molars on either side. The forehead is mutila ed and the horn-cores

are broken off.—B.M. No. 39,758.

Bos Falcemdicus (Falc. and Caut.), from the Nerbudda.

Figs. 3 and 3 a.—Fragment of cranium, including orbits, horn-cores,

frontal and occipital, on both sides (See antea, p. 284).—B.M. No.
39,716.

Fig. 4.—Fragment of cranium, showing occiput, foramen magnum,
condyles, and horn-cores.-—B.M. No. 39,717.

Figs. 5 and 5 a.—Fine specimen of cranium, showing occiput, condyles,

and foramen magniim, portion of right horn and left horn-core, both

orbits, palate, and four posterior molars. The upper surface of the

frontal is arched. The horn-cores spread out more horizontally, and
with a less inclination upwards than in the existing wild buffalo, and
are slightly concave anteriorly and convex behind. In these respects

it differs from the existing wild buffalo, and so far as the horizontal

offset is concerned, it approximates to the Gayal, from which, however,

it differs in the flattened form of the horns and in every other respect.

These characters are so constant that there can be little doubt that the

species is distinct from the existing wild buffalo.—B.M. No. 39,759.

Fig. 6 —Fragment showing anterior portion of upper jaw, with in-

termaxillary bones.—B.M. No. 39,715.

Figs. 7 and 7 a.—Fragment of horn, broken off at tip, and of a com-
pressed form. Fig. 7 a shows the flattened form of the horn, as seen

at section. This, as well as the fragment represented in fig. 6, have
been found to belong to a skull in the British Museum (No. 39,715), to

which they are now attached. This skull is also represented in Plate

XXII. (See also jwstea, p. 354.)

Length, 33'5 in. Greatest diameter, 65 in. Least ditto, 3'25 in.

Plate H.

Hemihos triquitriceras. (Falc. and Caut.), from the Sewalik hills.

Figs. 1 and 1 a.—Cranium, including both orbits and horn-cores,

occiput, nasals, palate, and entire molar series on both sides.—B.M.
No. 39,584.

Length of fragment, 18'2 in. Great diameter of core, 4' in. Breadth of cranium
at post, angles of orbits, 8-7 in. Great diameter of orbit, 2-7 in. Length of molar
series, 5'4 in. Length of three premolars, 2 3 in. Width of palate anteriorly and

' posteriorly, 2'9 in. Height of cranium from middle of palate, 4-2 in. Breadth
of ditto in front of premolars, 4' in.

Figs. 2 and 2 a.—Another fine specimen of cranium, showing occipital

condyles and foramen, palate and five back molars on either side, iDoth

horn-cores, and a portion of right horn. The remarkable triangular

form of the horn-core is well shown.—B.M. No. 16,411.

Length of fragment, 14-4 in. Height of occipital facet from lower border of
occipital foramen to summit of occipital crest, 4'8 in. Between extreme points of

occipital crest, 8'8 in. Breadth of cranium beneath cores, 4-6 in. Breadth of

cranium at post, angles of orbits, S'S in. Length of core from roughness on frontal

bone, 11-3 iu. Base of the triangular core ant. surface (at origin), 3-9 in. Base of

the triangular core ant. surface (at broken end), 3' in. Diameter of occipital
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condyle, 2-6 in. Height of occipital foramen, 1-5 in. Breadth of ditto, 1-2 in.

Greatest diameter of orbits, 2-5 in. From lower border of occipital foramen to pos-
terior border of palate, 6'2 in. Length of true molar series, 3-2 in. Length of
two posterior premolars, 1-3 in. Width of palate posteriorly and anteriorly,
2-8 in. Width of alveoli, 1-3 in.

Figs. 3 and 3 a.—Fine specimen of cranium, showing orbits and
horn-cores, but no horns, nasals, palate with entire molar series (on
left side), nasal and intermaxillary bones almost complete. Presented
by Colonel Colvin.—B.M. No. 23,109.

Length of fragment, 17' in. Breadth of cranium between posterior angles of
orbit, 8'8 in. Between most projecting points of maxillary bones, 57 in. Breadth
at intermaxillaries, 3-5 in. Breadth of two nasal bones, i-9 in. Length of molar
series, 6-3 in. Length of three true molars, 3-3 in. Breadth of alveoli, 1'2 in.

Width of palate, 3'1 in.

Figs. 4, 4 a, and 4 h.—Very perfect specimen of cranium, showing
horn-cores, orbits, occipital foramen and condyles, palate, and entire

molar series on either side. Probably a female.—B.M. No. 16,173.

Length of fragment, 13'7 in. Height of occipital facet from lower border of
occipital foramen to occipital crest, 3'8 in. Breadth of cranium beneath cores,

3'8 in. Breadth of ditto at posterior angles of orbits, 7'6 in. Height of occipital

foramen, T-l in. Breadth of ditto, 1-2 in. Diameter of occipital condyle, 2- in.

From lower border of occipital foramen to posterior border of palate, 6-9 in. Length
of three true molars, 3-2 in. Length of two posterior premolars, r4 in. Width '

of palate, 3- in. Breadth of alveoli, r2 in. Great diameter of orbits, 2-8 in.

Lesser diameter of ditto, 2"5 in. Diameter of core at root, 2-3 in.

Plate I.

Bos {Amphibos) acuticornis (Falc. and Caut.), from the Sewalik hills.

Figs. 1, 1 a, 1 b, and 1 c.—Fine specimen of cranium, showing palate

and molar series, occiput, orbits, and horn-cores, but Avithout horns.

Figs. 2 and 2 a.—Fragment of cranium with both horns, perfect to

the tips. The direction of the horns is more upright and less hori-

zontal than in Ilemihos triquitriceras. The horns are roimded on their

anterior surface and flattened behind, and taper to a point.—B.M.
No. 39,660.

Between mastoid angles, 8'5 in. Height of occipital facet from lower border of

occipital foramen, 4'4in. Between external angles of condyles, 4'3 in. Diameter of

condyle, 2-2 in. Height of occipital foramen, 1-4 in. Breadth of occipital foramen,
l'3in. Breadth of cranium beneath the cores, 4'5 in. Breadth of cranium in

front of the cores, 7'5 in. Length of cores along great curvature, 27' in. Between
tips of cores, 33'6 in. Antero-posterior diameter of core (inner surface), 3'4 in.

Circumference of core at root, 12' in. Between nearest points of base of cores,

2-8 in.

Figs. 3, 3 a, 3 b, and 3 e.—Another specimen of cranium, with palate

and entire series of six molars, occiput, both orbits, and horn-cores.

—

B.M. No. 39,564.

Length of fragment, 1 7'4 in. From posterior plane of occipital condyles to anterior

margin of molar series, 13-7 in. Length of molar series, 5'4 in. Length of three

true molar teeth, 3'3 in. Breadth of alveoli, Tl in. Width of palate posteriorly,

2'8 in. Between external angles of occipital condyles, 4-5 in. Height of occipital

facet from lower border of foramen magnum, 4-3 in. Height of occipital foram-.'n,

1-4 in. Between mastoid angles, 7'2 in. Width of cranium beneath cores, 3'7 in.

Between most projecting points of maxillary bones, 5-8 in. Breadth opposite

sub-orbital foramina, 4'1 in. Least width of nasal bones, l'4in. Great diameter of

orbit, 2'8 in.

NN 2
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Plate K.

Felis cristata (Falc. and Caut.), from the Sewalik hills. This fossil

Tiger forms the subject of a special memoir (See antea, page 315).

Figs. 1, 1 fl, 16, and 1 c.—Four diiFerent views of an imperfect
specimen of the cranium, from Mr. W. Ewer's collection. The left

maxillary bone with the teeth is absent, but this portion was found
after the drawing was made, and has been added to the specimen in the
British Museum (No. 15,902). The specimen shows well the great
prominence of the sagittal crest, whence the specific name is derived,
also the relative shortness of the facial portion of the head, the great
height of the occipital, and the horizontal outline of upper surface of
cranium.

Figs. 2, 2 a, 2 h, and 2 c.—Another specimen of the cranium with
the alveolar ridges almost perfect. The anterior portion of the palate

with the incisors is broken off. The canine, two false molars, the car-

nassier, and tuberculous teeth well seen. This is the specimen which
is also figured in Plate XXV. figs. 1 to 4.—B.M. No. 37,133.

Figs. 3, 3 a, and 3 h.—Mutilated fragment of posterior portion of
cranium—B.M. No. 37,134.

Figs. 4, 4 a, and 4 h.—Mutilated fragment of anterior portion of
cranium and face, showing the left orbit entire, the palate, and the series

of teeth on both sides,—B M. No. 37,135.

Plate L.

Hycena Sivalensis (Falc. and Caut.)—Fossil Hysena from the Se-
walik hills. Unfortunately no description of this fossil was ever
published, and no account of it is to be found among Dr. Falconer's
notes. This species, however, is no doubt that designated Hi/cena
Sivalensis by Messrs. Baker and Durand in the brief description given
by them in the Journal of the Asiatic Society for October 1835, vol. iv.

p. 569. Their description is accompanied by drawings of a remark-
ably perfect specimen of the skull, with the lower jaw in situ.

Figs. 1 and 1 a.—Fragment of anterior portion of right side of palate,

with canine, and incisor teeth.—B.M. No. 39,718.

Figs. 2, 2 a, and 2 b—Fragment of anterior portion of cranium,
showing canine and incisors in very perfect state.—B.M. No. 16,583.

Figs. 3, 3 a, and 3 b.—Another fragment of anterior portion of palate
with three incisors.—B.M. No. 39,719.

Fig. 4.—Dental series, right side, consisting of canine anteriorly,
three false molars, the two posterior of which are very large. A very
large carnivorous tooth with a small tubercle within and in front,

and a small back or fifth molar, placed transversely at the back of the
palate.

Figs. 5 and 5 a.—Fragment of upper jaw, left side, containing hind-
most false (or third) molar, large carnivorous tooth or fourth molar,
and small back or fifth molar, placed transversely at the back of the

palate.—B.M. No. 34,140.
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Figs. 6 and 6 a.—Fragment of iipper jaw, right side, containing three

false molars, large carnivorous tooth with its internal tubercle, and a

portion of the fifth or small back molar.—B.M. No. 37,137.

Figs. 7 and 7 a.—Fragment of upper jaw, right side, with hindmost

false or third molar, and large carnivorous tooth with its internal

tubercle.—B.M. No. 37,139.

Figs. 8 and 8 a.—Fragment of upper jaw, right side, with two pos-

terior false molars, and large carnivorous tooth with internal tubercle.

—B.M. No. 37,138.

Figs. 9 and 9 a.—Large carnivorous tooth with internal tubercle

detached.—B.M. No. 15,413.

Fig. 10.—Dental series of Hycena, left side, comprising canine,

three false molars (two back ones large), large carnivorous tooth with

internal tubercle in front, and small back molar placed transversely at

back of palate.

Plate M.

Figs. 1 and 1 a.—Hycena Sivalensis. Fragment of lower jaw, right

side, very perfect, containing carnivorous molar and two backmost false

molars.—B.M. No. 16,565.

Figs. 2 and 2 a.—HycBna Sivalensis ? Fragment of lower jaw, left

side, containing three incisors, one canine, three false molars, and one

large carnivorous molar. Belongs to an undetermined feline animal

(HyEena?).— B.M. No. 16,555.

Figs. 3 and 3 a.—Hycena Sivalensis. Fragment of lower jaw, left

side, with canine and three false molars.—B.M. No. 16,584.

Figs. 4 and 4 a.—Hycena Sivalensis. Imperfect fragment, lower jaw,

right side, with two incisors, canine, and three false molars.

Figs. 5 and 5 a—Hyosna Sivalensis. Imperfect fragment, lower jaw,

left side, containing canine, three false molars, and large carnivorous

molar. Large mental foramen corresponding to front false molar.

—

B.M. No. 39,731.

Figs. 6 and 6 a.—Hycena Sivalensis ? Fragment of anterior portion,

lower jaw, right side, containing two incisors, canine, and two anterior

false molars. (An. Felis ?)—B.M. No. 16,585.

Figs. 7 and 7 a.—Hycena Sivalensis ? Crushed fragment, lower jaw,

left side, containing carnivorous molar and two back false molars.

(An. Felis ?)—B.M. No. 37,140.

Figs. 8 and 8 a.—Hycena Sivalensis 1 Fragment of lower jaw, right

side, containing two posterior false molars, and large bicuspid carnivo-

rous false molar.—B.M. No. 16,578.

Fig. 9.

—

Hycena Sivalensis. Fragment of lower jaw, right side, con-

taining three false molars and large canine. Large mentary foramen

corresponding to front false molar.
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Plate N,

Drepanodon {Machairodus) Sivalensis (Falc.and Caut.), or fossil Dre-
panodon, from the Sewalik hills. No description of this fossil was ever

published, but the Sewalik specimens are referred to by Professor Owen
in ' British Fossil Mammalia,' pp. 178,179, and also in ' Odontography,'
vol. i. p. 491. A brief description of it is also given by Dr. Falconer
in his ' Notes on the Fossil Felis spelcea of the Mendip Hills.' See
vol. ii.

Figs. 1, 1 a, 1 h, and 1 c.—Drepanodon Sivalensis. Fragment of pos-
terior portion of skull, showing occipital condyles, foramen magnum,
and prominent sagittal crest.—B.M. No. 39,278.

Fig. 2.

—

Drepanodon Sivalensis. Mutilated specimen of cranium,
including facial portion, but no distinct evidence of teeth.—B.M. No.
39,729.

Figs. 3 and 3 a.—Drepanodon Sivalensis. Fine fragment of upper
jaw, right side, Avith apparently the first or deciduous dentition. The
crown of the canine is broken off, but what remains is seen to be flat,

and very finely serrated along the posterior edge, like a shark's tooth.

The tooth evidently bore the same proportion to the molar series as

does the canine of the Felis megantereon of Bravard {Vide Owen,
Brit. Fos. Mam. p. 178)._B.M. No. 16,350.

The following note, from Dr. Falconer's Note-book, dated October 2,

1858, probably referred to this specimen and to that represented
in fig. 5 :

—

' In the Sewalik Machairodus the right upper carnassier is formed with a very-

thin bkide. The anterior lobe is damaged, but judging from what remains it

would seem to have been two-lobed. The middle lobe is thin and pointed ; but
neither the anterior lobe nor the middle one bears the slightest indication of
an internal tubercle. If ever there, it is gone. Owen describes it as being there,
" but less developed than in the normal species of FtlidcB.''' The posterior lobe is

nearly horizontal and very trenchant ; in fact, the tooth is compressed and sharp-
edged. All the points rise. The length of the crown is -75 inch. There is an
interval between the carnassier and canine of 0-8 in., part of which has been arti-

ficially rubbed down, but there is not the least indication of a fang-pit or fang.

(Owen says there is, and that it is single-fanged and simple !) There is a distinct

show of a double fang, fore and aft, of a tubercular in a line with the sectorial,

behind it. The breadth of the canine at its base is 0-5 in. It is very compressed.
The posterior concave edge is finely serrated. (Owen says that both edges are
distinctly serrated.)

'

This specimen is also figured in Plate XXV. fig. 5.

Figs. 4 and 4 a.—Drejmnodon Sivalensis. Fragment oflower jaw with
three premolars, the last being the sectorial. Professor Owen refers to

this specimen in the following description :—
' A portion of the lower jaw of a larger Machairodus, from the Sewalik range,

shows thebeginningof the characteristic downward extension of the symphysis, and
the depression on the outside of the ramus for the lodgment of the long upper
canine. The molar series, which consists, as in the typical Felines, of three pre-
molars, the last being the sectorial tooth, has a longitudinal extent of two inches

;

the second molar slightly overlaps the third, which has an antero-posterior extent
of eleven lines. This portion of jaw indicates a species of Machairodus as large
as the Jaguar ; it most probably belongs to an adult of the same species as the
one indicated by the instructive portion of the upper jaw.' (Fig. 3). (Owen, Brit.

Foss. Mam. p. 179).

This specimen is also figured in PI. XXV. fig. 6.—B.M. No. 16,557.
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Figs. 5 and 5 a.—Drepanodon Sivalensis. Fragment of npper jaw,

containing two anterior molars. The first is simple, singled-fanged

and very small. The second is the carnassial or sectorial tooth. Its

crown is more compressed, its trenchant margins sharp. See descrip-

tion of fig. 4.—B.M. No. 39,730.

Figs. 6 and 6 a.—Drepanodon Sivalensis. Lower jaw, right side,

more perfect than fig. 4, and containing the incisors as well as the

canine and three molars. The downward projection of the symphysis,

and the depression for the npper canine, are well seen.—B.M. No.
16,573.

Figs. 7 and 7 a.—D?-epa7todon Sivalensis. Another specimen of

lower jaw, right side, containing three molars and alveolus of large

canine—B.M. No. 16,537.

Figs. 8 and 8 a.—Drepanodon Sivalensis. Fragment of lower jaw,

•with three molars.—B.M. No. 16,554.

Plate O.

Ursus (Hycenarctos) Sivalensis (Falc. and Caut.), from the Sewalik

hills. The fossil Bear of the Sewalik hills forms the subject of a dis-

tinct memoir (see antea, page 321). Its chief jjeculiarities are to be
foimd in the teeth, which are constructed more after the type of the

higher Carnivora than any other described species of the genus.

Figs. 1, la, 1 &, and 1 c.— Superb specimen of cranium. The three

rear molars are perfect on one side, and but little damaged on the other.

Both canines are present, and that of the right side is entire. The
alveoli of the two false molars and three incisors on either side are dis-

tinct, although the teeth are wanting. The only considerable deficien-

cies are in the posterior and lower parts of the occiput, both zygomatic

arches, and in the lower end of the nasals, where a fissure extends

across the face, on both sides towards the orbits. Fig. 1 a shows the

dental series on right side, of natural size.

This specimen is described in detail in the memoir already referred

to, and is also represented in Plate XXVI. figs. 1 and 2.—B.M. No.

39,721.

Figs. 2 and 2 a.— Ursus Sivalensis. Greater part of the body of the

lower jaw, broken off where the canine protrudes, and also deficient in

the coronoid and articulating processes. There are indications of six

molars, of which the two first premolars and the lear tiibercular molar
have dropped out. The third premolar is distinctly three-lobed. The
antepenultimate or carnassier is chiefiy remarkable for its length. The
penultimate or first tiibercular is broader for its length and less com-
plicated with tubercles than what is general in the genus. Fig. 2 a
shows the dental series of the natural size.

Further details of this specimen are given in the memoir on Ursus
(See antea, j>. 321).—B.M. No. 39,722.
The specimen is also represented in Plate XXVI. figs. 3 and 4.

Figs. 3, 3 a, 3 b, S c, and 3 d.— Ursus Sivalensis. Second cervical

vertebra or axis.—B.M. No. 37,143.
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Figs. 4, 4 a, and 4 I.— Ursus Sivalensis. Eadius and iilna. Greater
portion of shafts and lower articulating extremity. From Messrs.
Baker's and Durand's collection.—B.M. Nos. 39,725-6.

Figs. 5, 5 a, 5 5, 5 c, and 5 d.— Ursus Sivalensis. Specimen of
femur, very perfect B.M. No. 39,723.

Figs. 6, Qa, &b, Q c, and 6 d.— Ursus Sivalensis. Distal end of
metacarpal bones.—B.M. No. 37,147.

Figs, 7, 7 a, and 7 b.— Ursus Sivalensis. Fragment of phalanx.

Fig. 8.— Ursus Namadicus (Falc. and Caut.). Portion of upper
jaw with foirr molars of a smaller species of Bear, from the Nerbudda,
represented of the natural size. The rear molar is much more elon-

gated from before backwards than in the Sewalik species.—B.M. No.
39,720.

Figs. 9 and 9 a.— Ursus Namadicus. Tibia of Bear, from the Ner-
budda, presented by C. Frazer, Esq.—B.M. No. 39,727.

Fig. 10.—Right femur of Ursus spelceus, from College of Surgeons,
figured for comparison.

Plate P.

Fossil Otters, from the Sewalik hills.

Figs. 1, la, lb, and 1 c.—Lutra Palaindica (Falc. and Caut.).

Beautiful specimen of cranium with alveolar ridges very perfect. The
zygomatic arches are absent. Shows the alveoli of tliree incisors on
either side, the outer one being slightly larger than the two inner ones.

Outside the three incisors is the alveolus of a large canine, followed by
the alveoli of four small molars, and last of all by the carnassier and
tubercular, the latter greatly developed.

This specimen is also represented in Plate XXVII. figs. 6 and 7.

—B.M. No. 37,151.

Figs. 2 and 2 a.—Lutra Palceindica. BeautiM specimen of lower
jaw, left side, including ascending ramus. Shows a portion of canine
and of three small molars, the crowns of which aie broken off. Behind
there is a large carnassier, very perfect ; and last of all is the alveolus

of the tubercular, which is small in comparison to that of the upper
jaw.

This specimen is also represented in Plate XXVII. fig. 8,—B.M. No.
37,152.

Figs. 3 and 3 a.—Lutra Tndica. Two views of skull, upper and
lateral, of existing Indian Otter.

Figs. 4, 4 a, and 4 h.—Enhydriodon ferox.^ A new fossil geniis of
otter from the Sewalik hills. Three views of cranium, probably female,
much mutilated. Shows on right side the posterior of the two false

molars, the carnassier and the tubercular. The anterior premolar,
which is deciduous, is wanting. The remarkably square form of the
carnassier is well seen.

This specimen is also represented in Plate XXVII. figs. 3 and 4.

—B.M. No. 37,153.
'
>-

Subsequently designated Enhydriodon Sivalensis. See memoir at p. 331.
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Figs. 5 and 5 a.—Enhydriodon ferox. Fine specimen of anterior

portion of cranium of an old individual, witli very perfect alveolar

ridges. Shows on either side the alveolus of a large outer incisor,

which evidently served as a subsidiary canine. The middle incisors

are not only wanting, but the alveoli are completely filled up and
obliterated. The canines, which are broken across, are seen to be very
large, and were evidently of great strength and massiveness. All trace

of the first molar, which is very small and deciduous, has disappeared.

The second molar has two fangs, and is encircled by a rugged basal

ridge. The carnassier is very remarkable, and presents the prominent
feature of the genus. It is nearly square, instead of being triangular,

as in both Lutra and Enhydra ; and instead of the cusps and trenchant

ridges of Lutra, or the flattened ineqtialities of Enhydra, the coronal

lobes are developed into cervical mammilla, somewhat like those of the

Mastodon. A more detailed description of this tooth will be found in

the memoir on ' Enhydriodon ' (See p. 335). Behind the carnassier,

the tubercular is seen in situ.

This specimen is also represented in Plate XXVII. fig. 5.—B.M. No.
87,155.

Figs. 6, 6 o, and 6 h.—Enhydriodon ferox. Fine specimen of ante-

rior portion of cranium of a young and probably female individual.

Shows three incisors on either side, the two inner of which are very
much compressed laterally, so that their antero-posterior diameter is

three times that of their width. The outer incisors are remarkably
large, as are also the canines. The left canine has dropped out, leaving

a large oval alveolus ; the right canine is seen in section. Behind the

canine, on either side, is an extremely small empty alveolus of the first

deciduous molar. Then comes the bicuspid second molar, the peculiar,

square, mammillated carnassier, and the tubercular.

This specimen is also represented in Plate XXVII. figs. 1 and 2.

—B.M. No. 37,154.

Plate Q.

Carnivora, from the Sewalik hills.

Figs. 1, la, and 1 b.—Skull, showing palate and teeth, of a fossil

species of Ca7iis ? from the Sewalik hills.i—B.M. No. 40,183.

Figs. 2, 2 a, and 2 b.—Skull, showing palate and alveoli of entire

dental series of a fossil species ofCanis ? from the Sewalik Hills.—B.M.
No. 37,150.

Fig. 3.—Fragment of palate, right side, with two posterior molars of

fossil Canis ?—B.M. No. 40,180.

Figs. 4, 4 a, 4 b, and 4 c.— Ursitaxtis Sivalensis. Very perfect

cranium and face of a species of Eatel from the Sewalik hills. This
appears to be the specimen of fossil ' Gido ' described by Messrs. Baker
and Durand, in the Journ. As. Soc, vol. v. p. 582, and figured in Plate

XXVII. fig. 5, of the same volume (See antea, p. 351).—B.M. No.
40,184.

' Another specimen belonging to Dr.
Falconer, and labelled by him ' Skull of

fossil Canis, from Sewalik hills,' has,

since his death, been added to the col-

lection in the British Museum. Along
with the skull are portions of the femur,

tibia, and bones of the foot.
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Plate R.

Fossil Remains of Birds from the Sewalik hills.

Figs. 1 and 1 a.—Cervical vertebrae of a bird.—B.M. No. 23,105.

Figs. 2, 2 a, 2 5, 2 c, and 2 d.—Lower end of tibia.—B.M. No.

39,732.

Figs 3, 3 rt, 3 J, and 3 c—Lower end of ditto.—B.M. No. 39,735.

Figs. 4, 4 a, and 4 &.—Lower end of ditto.—B.M. No. 39,737.

Figs. 5, 5 a, 5 h, and 5 c.—Lower end of ditto.—B.M. No. 39,734.

Fig. 6.—Lower end of tibia of a bird, recent.

Figs. 7, 7 a, and 7 b.—Fragment of wing-bone.—B.M. No. 39,740.

Figs. 8, 8 a, 8 b, and 8 c—Fragment of ditto.—B.M. No. 39,738.

Figs. 9 and 9 a.—Upper end of metatarsal bone.—B.M. No. 39,741.

Figs. 10, 10 a, and 10 5.—Fragment ofwing-bone.—B.M. No. 39,744.

Figs. 11, 11 a, and 11 5.—Fragment of ditto.—B.M. No. 39,743.

Figs. 12 and 12 a.—Fragment of ditto B.M. No. 39,739.

Figs. 13, 13 a, 13Z>.—Fragment of ditto.—B.M. No. 39,742.

Figs. 14, 14 a, and 14 b.—Fragment of tarso-metatarsus.—B.M. No.
39,736.

Figs. 15, 15 o, 15 b, 15 c, and 15 d.—Phalanx of large bird.—B.M.
No. 39,733.

Among Dr. Falconer's papers were also found numerous outline

sketches on tracing paper of Sewalik fossils, &c., belonging to the Rumi-
nantia und lieptilia, intended for the Fauna, but which had never been
engraved. These tracings have been pasted on sheets of paper, and
deposited with the seventeen unpublished plates in the Library of the

Geological department of the British Museum. They are as follows :

—

A. RUMINANTIA.

Sheet 1.—Foi;r views of skull of European biscn, recent.

Sheet 2.—Four views of skull of Indian bison, recent.

Sheet 3.—Four views of skull of wild Indian buffalo, recent.

Sheet 4.—Four views of skull of Bubalus brachycerus, recent.

Sheet 5.—Skull oi Bos i^rimigenius, for comparison.

Sheet 6.-—Restoration ofhendofBos Palceindicits, including anterior

portion of face and horn, figured in Plate G. figs. 6 and 7.

Sheet 7.—Fragment of horn of Amphibcs acuticornis.

Length of fragment along great curvature, 18 '2 in. Chord of lesser curvature,

11'8 in. Great diameter at larger end, 3'7 in. Thickness at ditto, 2'7 in. Cir-

cumference at smaller end, 8- in.

Sheet 8.—Skull ofAmphibos acuticornis (See antea, p. 547), including

fragments of both horns and both orbits, but greater part of face defi-

cient.—B.M. No. 36,666.

Length of fragment, lO'l in. Between mastoid angles, 6'5 in. Between ex-

ternal angles of condyles, 3'8 in. Breadth of cranium beneath cores, 4-1 in.
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Breadth of cranivim in front of cores, 6'4 in. Breadtli of cranium between posterior

angles of orbits, 77 in. Height of occipital facet from lower border of occipital

foramen, 3'7 in. Diameter of condyle, 2- in. Height of occipital foramen, 1'2 in.

Breadth of ditto, 1'2 in. Diameter of orbits, 2-3 in. Length of three true molars,
3'2 in. Width of alveoli, I'l in. Width of palate, 2'9 in. Diameter of core at
root (greatest), 2'7 in. Circumference of ditto, 8' in.

Sheet 9.—Figs. 1 to 3, and fig. 4. Two specimens of portion of

skull of Hemihos triqidtriceras (See antea, p. 5-1:6). Fig. 4 includes

the orbit, palate, and molars, but the posterior portion of the skull is

broken off. Its dimensions are as follows :

—

Length of fragment, 14-3 in. Length of three true molars, 3-3 in. Length of
three true molars and last premolar, 4- in. Breadth of alveoli, 1'2 in. Width of

palate posteriorly, 2-3 in. Between mastoid angles, 6'2 in. Breadth of cranium
beneath cores, 4' in. Breadth of cranivim between posterior angles of orbits, 7'3 in.

Breadth of cranium between most projecting points of maxillary bones, 5'3 in.

Height of occipital facet from lower border of foramen magnum, 4'1 in. Great
diameter of orbit, 2-4 in. Great diameter of root of core, 3-1 in. Thickness of
ditto, 2'7 in. Length of fragment of core, 6-2 in.

Sheet 10.—Portion of skull oi Bos Sivalensis (See antea, p. 280).

Length of fragment, 12-7 in. Breadth of cranivim behind orbits, 8-7 in. Breadth
of cranium between posterior angles of orbits, 10'4 in. Width of alveoli, I'l in.

Width of palate posteriorly, 3'5 in. Diameter of orbit, 2'5 in. Height of cranium
from palate in front, 7'4 in.

Sheet 11.

—

Antilopidw. Figs. 1, 2, and 3 represent the skull of

Antilope Palceindica (Falc), No. 39,594 in B.M. This is the skull

described and figured by Captain Baker in the Journ. As. Soc, vol.

xii. p. 770, and which is also represented in Plate XXIII. (See antea,

p. 290.)

Sheets 12 to 18.—Represent numerous fossil remains of Antilopidce,

Cervidw, &c.

B. Reptilia.

Sheet 1.

—

Crocodilus hovihifrons. Fossil Crocodile, from the Sewalik

hills (See antea, p. 355). Ten figures, illustrating different portions of

the skull. Figs. 1 and 2 correspond to British Museum Spec, No.
39,795 ; figs. 5 and 6 to B.M., 39,796 ; and figs. 8 and 9 to B.M.
39,797.

Sheet 2.

—

Crocodilus homhifrons. Other specimens of the skull.

Figs. 1 and 2 correspond to British Museum Spec, No. 39,799 ; figs.

3 and 4 to B.M., 39,800; figs. 5, 6, and 7 to B.M., 39,801 ; and figs.

8, 9, and 10 to B.M. 39,798.

Sheet 3.

—

Crocodilus (^Leptorhynclms^ crassidens. (Falc. and Caut.)

Fossil Crocodile from the Sewalik hills. Five specimens are figured of

different portions of the skull ; four of which correspond to specimens

in the British Museum, Nos. 16,218, 39,802, 39,803, and 39,804.

Sheet 4.

—

Crocodilus (Leptorliynclius) Leptodus. (Falc. and Caut.)

Fossil Crocodile from the Sewalik hills. Four different specimens of

cranitun, which correspond to the specimens in the British Museum,
Nos. 7,453, 39,805, 39,806, and 39,807.

Sheet 5.— Crocodilus {Leptorhynchus) Gangeticus. Fossil Crocodile

from the Sewalik hills, identical with modern Gavial. Three specimens

of different portions of skull, which correspond to the following catalogue

numbers in the British Museum, viz., 36,647, 39,809, and 39,810.
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Sheet 6.

—

Crocodilus {LepforJiyncJms) Gangeticus. Five specimens
of different portions of cranium and jaws, four of which correspond to

the following catalogue numbers in the British Museum, viz., 36,726,
39,808, 39,811, and 39,812.

Sheet 7.

—

Crocodilus (LeptorhpicJnis) Gangetims. Portion of cra-

nium, vertebrae, and other parts of skeleton. Correspond to British

Museiim numbers, 17,006, 39,811 a, 39,813, 39,814, 39,815, 39,816,
and 39,818.

Sheet 8.—Skull and jaws of Crocodile.

Sheet 9.

—

Colossochehjs Atlas (Falc. and Caut.), from the Sewalik
hills. Different specimens of episternal bones.

Sheet 10.

—

-Colossocheli/s Atlas, Entosternal and xiphosternal bones,

margin of carapace, &c.

Sheet 11.

—

Colossochelys Atlas. Portions of carapace.

Sheet 12.

—

Colossochelys Atlas. Humerus, fragments showing upper
and lower ends, &c.

Sheet 13. — Colossochelys Atlas. Specimens showing ulna, pubes,
ischium, femtu-, &c.

Sheet 14.

—

Colossochelys Atlas. Foot bones.

Sheet 15.—Fossil £'?n?/<:Z(3P, from the Sewalik hills. Portions ofcarapace.

Sheet 16.—Fossil Emydw, from the Sewalik hills. Carapace.

Sheet 17.—Fossil Emydce, from the Sewalik hills. Carapace.

Sheet 18.—Fossil Emys tecta, from the Sewalik hills, identical with
existing species (See antea, p. 384). Two specimens are figui-ed corres-

ponding to JSTos. 39,837 and 17,435 in the British Museum catalogue.

Sheet 19.—Fossil Trionyx, from the Sewalik hills and the Nerbudda.

Sheet 20.—Fossil Trionyx, from the Sewalik hills.
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XXVIII. OFFICIAL EEPOET OF EXPEDITION TO
CASHMEER AND LITTLE TIBET IN
1837-38.

BY H. FALCONEE, M.D.^

To F. Currie, Esquire, Secretary to the Governor-General,

North Western Provinces.

Sir,—In compliance witli the orders of the Right Honour-
able the Governor-General, I have the honour to submit a

summary of my proceedings whilst on the deputation on
which I was ordered to Cashmeer, and of the results of my
journey.

2. Having received the orders ofthe Government, communi-
cated in a letter from Mr. Secretary McNaghten, addressed

to Captain Wade, political agent, Loodianah, dated the 22nd
May, 1837, to proceed on the mission with Lieutenant

Mackeson; and, having provided the materials and neces-

saries required for a collection in Natural History, I started

from Suharunpoor on the 29th June, and joined Captain

Wade on the banks of the Sutlej on the 1st July.

3. His Highness the Maharajah having granted permission

for my proceeding to Lahore, and thence through the Pun-
jab, to join and accompany Lieutenant Mackeson in the

capacity of a medical attendant, I separated from Captain

Wade on the 6th July, after having had the benefit of every

assistance which that officer could afford towards the comfort

and facility of my journey, and of advice regarding my con-

duct in the countries which I was likely to visit. I started

from Loodianah on the 9th July, and arrived at Lahore, via

KupoorthuUa and Amritsir, on the morning of the 13th.

I was most kindly and hospitably received by General

Ventura, the only European officer then at the Court, the

others, with the principal Sikh Sirdars, having been ordered

to Peshawur with the army after the afPair of Jumrood. I

was admitted to an audience with His Highness on the 16th,

and received by the Maharajah with the usual marks of atten-

tion and consideration which he exhibits in his intercourse

with British officers. I learned on this occasion that Captain

' This report is now for the first

time published. Although nearly thirty

years have elapsed since it was wi-itten,

it will still be read with interest.

—

[Ed.]
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Burnes liad already arrived at Kala Bagh, and was en route

to Attock, which information induced me to urge upon His
Highness the favour of an early departure from Lahore, so as

to give me the chance of joining the Caubul Mission party

before they crossed the Indus. My request was acceded to,

and on the 17th I was admitted to an audience of leave.

On the 18th I set out for Attock.

4. It had been my intention, originally founded on the
information which I got from Captain Wade regarding the

progress of Captain Burnes up the Indus, to proceed from
Lahore to Pind Dadun Khan, and thence to Kala Bagh
with the object of examining the structure and productions

of the salt range, so remarkable a feature in the physical

geography of the Punjab ; but the advance of the mission

compelled me to forego this object, and to follow the direct

route to Attock. I reached Vazeerabad on the Chenab in

three marches, and thence I went to Rotas ' via Buerwal
and Jlnelum ; fi'om. Rotas I proceeded by Bukrala Bish-

endour and Maukejalla to Rawul Pindee, and thence by
Kale Sura to Hussein Abdul, where I had the satisfac-

tion of joining Captain Burnes' j)arty, and of meeting with
Lieutenant Mackeson, the companion of the journey which I

had in prospect.

5. My farther movements were now dependant on those of

Lietitenant Mackeson, and I found that that officer, in pur-
suance of instructions from CaptainWade, purposed to proceed
to Peshawur. This decision caused me some perplexity. Hus-
sein Abdul is a point where the road diverges respectively to

Cashmeer and to Peshavnir. Cashmeer was the destination

which the Government pointed out for my investigations in

Natural History ; and the season for collecting with advan-
tage in botany was already far advanced, and, as regarded the

hill tracts around Cashmeer, it was rapidly passing by. If

I went on to Peshawiu-, and subsequently got to Cashmeer, I

could, at the best, but expect to arrive there about the end

' ' I beg to inform 3'ou that one of the

most interesting results at which I have
arrived has been the finding of fossil

bones and other organic remains along
all the points of the Sub-Himalaj-an
range on which I have touched, from
Jhehim on to near Rawul Pindee, and
that these fossil bones have proved iden-

tical with those which are found in the

Sewalik or Sub-Himalayan range be-

tween the Jumna and Sutlej, thus estab-

lishing tlie identity of the tertiary for-

mations along the foot ofthe Himalayahs
from the Ganges to near the Indus, a
point of much interest in the physical

history of the mountain range.'

—

Extract

from Official Bcport by Br. F. to Captain

Wade, July, 1837.
' I got our Sewalik fossils on beyond

the Jhelum, proving the protraction of
the range as far nearly as the Indus,
and I got fossil shells, apparently recent,

like our Sewalik casts, in a superficial

bed of the salt formation near Rotas,
in a sandstone associated with crocodi-

lean remains. I had only half an hour
one evening to give to the inquiry.'

—

Letter from Br. F. to Captai7i Cauthy,
Cashmeer, January 11, 1838.

—

[Ed.]
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of autumn, when a great part of the flora would have dis-

appeared, or waned into the fall of the leaf. I had the option
of two alternatives—either to proced to Peshawur or to con-
tmue at Hussein Abdul, till such time as the Maharajah
should concede his permission to my going on to Cashmeer.
For it had not hitherto been intimated to His Highness, in

the communications made by Captain Wade, that Cashmeer
was the direction in which it was intended that I should be
sent. I had been mentioned on all the occasions on which
my name had been referred to simply in the capacity of a
medical attendant with Lieutenant Mackeson, and that offi-

cer had as yet received no reply to an application which he
had made to the Maharajah from Kala Bagh for permis-
sion to pay a visit to Cashmeer, accompanied by me. Under
these circumstances, I deemed it expedient, with the con-
currence of Lieutenant Mackeson, to proceed with him to
Peshawur. This determination afforded an opportunity of
examining the productions of a country which had not
hitherto been botanically surveyed.

6. From Hussein Abdul the Mission moved on to Attock, a
halt at which place and at Khyrabad led to the detection of
numerous plants new to the flora of the North of India. On
arrival at Peshawur, it appearing probable that the Mission
would remain some time there, I applied to Captain Burnes
for his sanction and assistance to go on to Kohat, and
the hills around the valley of Bunguish, with the object of
examining the salt range and the district reported to contain
coal. That distinguished officer entered zealously into the
design, and made arrangements which enabled Dr. Lord and
myself to proceed, Greneral Avitabile, the Governor of Pesha-
wur, and Sirdar Sultan Mohamed Khan, having readily
acceded, and given their best aid to our undertaking the
journey. In consequence of the then recent affair of Jum-
rood the country was in an excited and disturbed state,

which the arrival of the British Mission at Peshavrur did not
tend to diminish ; and we were impressed by General Avita-
bile with the necessity of some caution in our procedure.
We started from Peshawur with an escort, supplied by
Sultan Mohamed Khan, on the 15th August, and halted
at Andavre ; from that we moved by a long night' march to
Kohat ; thence to Hangoo, at the upper end of the Bunguish
valley, with the purpose of proceeding to JSTuryoob, one of
the reported coal localities. But the country was so dis-

turbed that we were not permitted to proceed, and we had
to return to Kohat. By the assistance of Sirdar Sultan
Mohamed Khan, who had by this time arrived at Kohat,
we again set out ; and proceeded in the direction of Lachee,
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near whicli we had an opportunity of examining one of the
beds reported to be coal, and the great salt bed at Jutta.

The coal proved to be a subordinate bed of bituminous shale,

included between the arenaceous strata of the salt formation
and an overlying stratum of fibrous gypsum. Although an
anxious search was made both by Dr. Lord and myself,
neither of us came upon any organic remains, vegetable or
animal, either in the sandstone or in the shale. ^ Neither our
time nor the state of the country admitted of our examin-
ing the other reputed localities near Khoorpa and Nuryoob

;

but as the geological features of the country were exhibited
on a great scale, and displayed much uniformity of character
throughout, it is probable that no considerable difference

could have been found in these. I arrived at the opinion
that there are no grounds to believe that any considerable
coal deposit exists in the salt range, the specimens dis-

covered proving to be either mineral pitch or bituminous
shale,^ and that shale containing not a trace of organic
remains, or anything resembling a vegetable impression. It

appears probable to me that the carboniferous bed discovered
by Lieutenant Wood near Kala Bagh is of a relatively

modern era, so to speak, compared with any great system of
coal measures, and that the mineral does not occur there or
at any point in the salt range near the Lidus, of a description
and in a quantity fit to be worked for fuel. In connection with
this point, I may here add that the ' coal ' of the Sewalik
hills, mentioned by Dr. M'Clelland and in the Report of the
Coal Committee, as found near Hurdwar, is a tertiary
' lignite,' occurring in thin seams or in detached masses,
formed probably by the bituminization of single portions of
wood washed into the alluvium during the deposition of the
strata ; and after an extensive examination of the Sub-
Himalayah Hills, from the Ganges on to the Sutlej, and at
several points between that river and the Indus, I am of
opinion that there are no grounds to believe that a coal
formation anywhere exists along the tract, or that the
mineral is to be found in any other state than that of isolated
masses or thin seams of lignite.

7. From Jutta we returned to Kohat, where we had an
interview with Sultan Mohamed Khan, who had displayed
every inclination to further the objects of our journey to the
utmost of his ability. He possesses a certificate from Mr.

' In a letter to Captain Cautley, how-
ever, dated Caslimeer, January 11, 1838,
Dr. F. observes :

' I got fossil remains
in a limestone near the salt range close

toKohat.'— [Ed.]
* It is a most highly bituminized

pitch coal, compact and very splendent,

and so inflammable as to catch fire in

the flame of a candle, and burn freely,

caking and leaving a spongy coke.

—

Letter to Captain Cautley, 1838.

—

[Ed.]
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Moorcroffc, expressing- in the strongest terms the sense enter-

tained by that lamented traveller of his friendly services, aiid

of his being better disposed towards Europeans, and those of
the British nation in particular, than any of the other
Barukzye chiefs. At our last interview, he exhibited another
exam2:)le of the lengths to which Afghan noblemen carry
their feuds, and of the sacrifice of every other consideration
to personal feeling-, in requesting Dr. Lord to impress upon
Captain Barnes that if he retained any kindly recollection

of his (Sultan Mohamed's) former friendship, he (Captain
Burnes) must not allow the Sikhs to come to terms with his

hated brother. Dost Mohamed, but thwart this object by
every means in his power. We moved from Kohat on the
24th, and returned to Peshawur, where we found Captain
Burnes j)reparing to start for Caubul. This journey to the
valley of Bunguish enabled me to make a considerable col-

lection of the plants which characterize the lower parts of
Afghanistan bordering on the Indus.

8. Lieutenant Mackeson had by this time received a
favourable answer from his Highness the Maharajah to his

application for permission to go to Cashmeer, and determined
to j)roceed on the dei:)arture of the Mission for Caubul. On
the 30th we embarked in a boat and floated down the
Lundye, or Caubul river, to Attock, where we arrived on the
31st. We halted some days to make the necessary arrange-
ments for carriage, and in expectation of the arrival of the
attendant appointed by the Maharajah to escort us, we
received a visit from Rajah Goolab Sing, of Jummoo, who
displayed not a little anxiety about the objects of our visit

to Cashmeer, and the direction in which we should move on
leaving it. Having completed our equipment, it ajDpeared

desirable, in furtherance of the objects for which we were
deputed, to follow different routes if possible. Lieutenant
Mackeson determined to go by Drumtour and Mazufurabad,
with the design of making a map of the military road by
which the Afghans had generally entered the valley, and by
which the trafiic with Caubul was still pursued. In concur-
rence with that officer, I resolved on making an attempt to

run up along the eastern bank of the Indus as far as Der-
bend, in the first instance, and thence to be guided by cir-

cumstances, either in pushing further up if practicable along
the valley of the river, which had not been explored at this

portion of its course, higher than Derbend, or, failing that,

to turn eastward across the mountains, through Thunaolee
to Mazufurabad, and thence rejoin Lieutenant Mackeson.
The road lay through a wild tract, occupied by fierce and
lawless tribes—at deadly enmity, and engaged in constant

VOL. I. O O
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struggles with the Sikhs. But it appeared probable that if

Poynda Khan, the chief of Thanaolee, should prove favour-

ably inclined, the difficulties of the journey would be materi-

ally diminished, and the friendly reception which he had
lately given to Lieutenant Leach afforded every countenance
to the idea that he would not act otherwise. While at

Huzroo, an incident occurred exhibiting in a strong light

the barbarous kuid of rule under which the country is

governed. Two Mussulmans were suspected to have mur-
dered a Hindoo muleteer. The Sikh officer at Huzroo, instead

of awarding punishment himself, made them over to the caste

of the murdered man, to be dealt with as they thought proper

;

and the unfortunate wretches were burnt alive under circum-

stances of the most aggravated torture.

9. We started in company from Attock for Huzroo, where,

having left my baggage and collections to proceed along with
Lieutenant Mackeson, I separated from that officer on the

7th September, and set out for Torbela with a few attendants,

and few articles besides paper for plants and some other

necessaries. The beautiful plain of Chuch, which appears to

have been formerly a lake of the Indus, abounds in the

richest capabilities of soU, but being the debateable ground
where the mutually embittered Hindoo and Mussulman
races meet, it is in a great measure uncultivated and in waste.

We reached Gazee about midday, but considering it unsafe to

remain there, pushed on for Torbela, which we reached in

the evening. A little beyond Gazee, the plain of Chuch
ceases, being cut off by a spur from the ' Ghodreh ' ridge,

above which the course of the river is entirely within moun-
tains, and its valley greatly contracted. We passed a few
scattered huts, and had some difficulty in pushing on and
escaping from the civilities which the rough-mannered Pathan
inhabitants pressed upon our small party. As we advanced,
the valley of the river became more and more confined, the

road leading along or upon its alluvial sand. The character

of the vegetation was unexj^ected, consisting of many of the
plants which are found in the Dhoons or Sub-Himalayan
valleys of Hindostan, such as species of Grislea, Bcettlera,

Hastingia, Ehretia, Acacia, Colebrookia, &c. ; and the
Dodoncea Burmanniana, supposed to be peculiar in India to

the Peninsula, was seen in great abundance. As we ap-
proached Torbela, the valley gradually expanded till we
reached the broad and level tract upon which the town is

built. We were conducted to an open garden, where the
former chief, Munsoor Alli-Khan, waited on us, and showed
us every civility. The next day I had to halt, to arrange for

a guide to conduct us to Derbend. The Torbela chief held
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back at first from supplying one, professing to be afraid of

giving offence to the Sikhs, whose hard rule he had expe-

rienced during a five years' imprisonment at Lahore, the Sikhs

in Torbela fort having evinced by some marks of rudeness

that they were not pleased at om- adveut. Having gained,

by the promise of a revrard, a person to accomj)any us, I

started on the morning of the 9th for Derbend. The path

lay along the banks of the river through a rugged and

broken tract. We saw but one small hamlet, and some Sikh

watch-towers, the cultivation having disaj)peared in the

struggle between the Sikhs and the Thanaolee chief. Before

noon we got to near the fort of Deyra, along a belt of level

ground which skirts the river. The Castle of Umba, a hold

of Poynda Khans, was seen on a rock overhanging the river,

on its further bank, with the Sikh fort on the eastern side.

Nearly opposite to it, in passing, we were hailed by the

Sikhs and desired to go up the hill. We found ourselves

in the midst of a large party of soldiers. They were greatly

excited, and used rude language and threats, and averring

that we had come on with an unfriendly purpose towards

them, and with the design of visiting Poynda Khan, which

they were resolved to prevent. The unlucky guide, Hussein

Ali i, was seized, pinioned, and beaten, and some of the more
violent of them proposed the same treatment for the whofe

party. ISTo leader was distinguishable among them, the

band consisting of a rabble of soldiers. After some hours' de-

tention, and much quiet remonstrance, the guide was

liberated, and we were allowed to return without further

molestation, permission to go to Derbend, about three miles

higher up, being peremptorily refused. Two alternatives

remained, either to cross the river below Umba, and meet

Poynda Khan, or to turn across through Huzara on the route

followed by Lieutenant Mackeson. The former course had

been pressed upon me at Torbela, but I declined it, being

unwilling to go openly to a chief who was at declared enmity

with his Highness the Maharajah, through whose country

and under whose protection we were moving as favoured

guests. After what had occurred at Deyra, this considera-

tion had additional force ; and however disinclined to forego

a journey higher up an unexplored part of the Indus, I

resolved to take the Huzara route, and rejoin Lieutenant

Mackeson. We followed the course of the river about half

way back to Torbela, when we turned eastward from the

valley along the summit of a low ridge, and about sunset

reached a village held by a family of Seyads, to whom our

guide explained the circumstances of our journey, and we
were hospitably entertained by them. It proved afterwards

o o 2
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that the interruption which we had met with was owino- to
secret orders to the purpose given by Maun Sing, the Sikh
Sirdar of Huzara. Recent events had created a ferment
among all the Pathan tribes then at enmity with the Sikhs,
and it did not appear to him desirable that a Eui'opean
should be permitted to pass through so unsettled a tract of
country at siich a juncture.

10. Poynda Khan is the only chief who has been able to
maintain his ground against the Sikhs, in the Hill States be-
tween the Indus and Cashmeer, and he has, in consequence,
a great local celebrity. His father, [Nawab Xhan, was famous
for infesting the lower part of the Cashmeer road, which his
country of Thanaolee commanded. On the return of Mo-
hamed Azeem Khan from Cashmeer, after repelling the
first unsuccessful attack made upon the valley by the Sikhs,
he followed the Thanaolee road to Derbend, and inveigled
the chief to an interview, l^awab Khan was received with
distinction, but on a signal from the Afghan Sirdar he was
treacherously seized, and thrown, with a stone round his
neck, into the Indus. His son Poynda Khan, then a strip-

ling, who accomj)anied him to the interview, rushed out,
threw himself into the river, swam across, and escaped. He
soon after came into collision with the Sikhs, whom he suc-
cessfully resisted for a long time; but he was gradually
driven back, and lost the lower part of Thanaolee and the
fort of Derbend. The rest of the country he still holds,
keeping the Sikhs near him in a constant state of alarm,
Thanaolee is the highest Pathan country upon the east
bank of the Indus, the tract between it and Little Tibet
being occupied by numerous tribes of Dardohs, a distinct

race, who have a peculiar language called Dangree, and do
not sjjeak Pushtoo.

11. On the morning of the 10th we parted from the hos-
pitable Seyads, and descended into the valley of Huzara,
where our guide was dismissed. We came ujion the high road
to Cashmeer at Haripoor, whence we moved to Chumba,
and rejoined Lieutenant Mackeson there. From Chumba our
road lay through Drumtour, Mohunsa, and Saadut Khan Ke
Ghuree to Mazufurabad, where we entered the country of the
tribes called ' Kukas ' and ' Bhumbas.' Here the jtrovince of
the Governor of Cashmeer commences, and we foimd an officer

with an escort waiting by his orders to receive us. From Ma-
zufurabad there are three roads leading to Cashmeer—1st,

the eastern or Doarbid road, in the valley of the Jhelum
river, by which commerce is conducted ; 2nd, the Sungur or
middle road along the ridge which separates the Kishen
Gunga from the Jhelum ; 3rd, the Luchraut or western road,
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along the valley of the Kishen Gunga, by which Mr. Forster

travelled in 1783. Lieutenant Mackeson followed the first,

and I took the second. Mazufurabad, my route, lay hj a

steep and severe ascent from the valley of the Kishen

Gunga to a small village called Patlee ; thence along the

ridge of one of its shoulders to an elevated mountain, called

Peer Choonassee, richly covered with forest and alpine vege-

tation, and which yielded a large accession of specimens to

the herbarium. We passed the night a little below the

summit, and descended by a long and steep slope to Gun-

guni in the district of Punjcote. Prom Gimjunee the road

again touched on the Kishen Gunga, and conducted us to

the village of Teetival in Kurnah. Prom Teetival we passed

up through the fertile and highly cultivated valley of Kur-

nah to Tungtar. We had here arrived at the foot of the pass

which leads into Cashmeer on the morning of the 23rd.
^
We

ascended by an easy slope through a dense forest of pines,

sycamores, and horse-chestnuts. On emerging from the upper

limit of the forest the ascent was seen to be steep for a short

distance, but not so much as to be impracticable for a

mounted horse. Prom the summit of the pass, which is

called ISTutthoo Chunna, we had our first view of Cashmeer,

as confined to a small portion of the north-western end of

the valley. We descended and reached Ummur Ghur, in

the Pergunnah of Oontur. Prom Ummur Ghur I moved on

through the plain of Kamraj, passed down the river from

Sopur, and rejoined Lieutenant Mackeson at Baramula, on

September 26th. Thence we moved up towards the city of

Sopur, and thence to the city of Cashmeer, which we entered

on the 30th. By the orders of the Maharajah we were re-

ceived with every mark of consideration by the Governor,

Colonel Meean Sing.

12. Lieutenant Mackeson, soon after our arrival, received

instructions from Captain Wade to return to Peshawur with

all practicable speed, and made his arrangements for leaving

the valley immediately. It became necessary for me to decide

on the course which I should adopt. The season for collect-

ing plants had nearly gone by before we reached Cashmeer,

and in consequence I had been able to gather but a small

portion of the flora. There was nothing that required me to

accompany Lieutenant Mackeson to Peshawur, and were I

to return through the hills to Hindostan, the object for

which I had been sent would have been very imperfectly

accomplished. I therefore resolved to winter in Cashmeer,

and complete my collections in the spring and summer. I

communicated my resolution to Captain Wade, with the

reasons that had led me to form it, which met with the con-
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currence of that oificer. The Governor of Cashmeer received

the intimation with courteous professions of satisfaction, and
there was no reason to believe that it would meet with any
marks of disapprobation from the Maharajah, after the ready
compliance with which His Highness had been pleased to

accede to our journey.

13. My proceedings during the next eight months which
I passed in Cashmeer ' must be embraced here in a very
brief summary. On the departure of Lieutenant Mackeson
I was occupied in that portion of the valley which lies in the
vicinity of the city, in company with Mr. G. T. Vigne, well

known in India as an enterprising traveller. This gentleman
had returned from an attempt to penetrate to the sources of

the ISToorba river, one of the two great branches of the Indus,

in which object he had been defeated by the ill-disguised

opposition of Rajah Goolab Sing of Jummoo. Before the
winter set in with severity I made an excursion to the Mut-

' Tlie following account of Cashmeer,
taken from a letter address^ed to Captain
Cautley by Dr. F., in January 1838, will

bo read with interest

:

' A glance at any map will show you
the figui'e of Cashmeer—a deep valley

surrounded on all sides by lofty snowy
mountains. The valley consists of two
levels, one along the basin of the river

Jhelum, and another called Kreiva, or

dry land, like the high land at Klieeri.

The river traverses the whole length of

Cashmeer, and its course is so very slow
that it looks more like a huge canal than
anything else, with countless serpentine

bends. All round the valley tributary

streams fall into the river, and here and
there are lakes, one of large size. At
intervals all along the foot of the sur-

rounding mountains there are low hills

of traps, which break out from the level

of the valley. The city is situated be-

tween two such hills, and it is so com-
pletely surrounded by lakes that it

appears to rise out of the water. These
trap hills add vastly to the beauty of
Cashmeer. Conceive this romantic situ-

ation—the lakes covered with water-

lilies, cotton (a poor sort, certainly)

growing on the banks, deodars and pines

sheeting the sides of the hills, noble

plane trees loaded with verdure, apple-

trees covered with red-cheeked English-

looking apples and as good as they look,

pear trees witli pears, the most delicious

grapes, air the picture of transjjarency,

a heavenly temperature, and everything

looking divine. In my idea, all the

praises bestowed on Cashmeer are amply
merited.'

* » # *

' The oppression of the Sikhs is be-

yond bounds. Nothing from the unborn
babe upwards escapes it. They accuse
the Cashmeerees of being a false and
treacherous race, and as deserving no-

thing better than Zulm ; but if they are

so, it is oppression that has made tliem

what they are. Excepting the Governor,
and two religious families, there is not
a native in the valley to whom you
would give a chair, so completely have
the respectable ranks disappeared. The
only Hindoos in tlie valley are the famous
Pundits of Cashmeer. They amount to

many thousand families, and they are

the scorpions of the valley. They en-

gage in no occupation save the collection

of the revenue. They are quartered to

an oppressive extent on every village,

and are the only servants of the Govern-
ment, to the almost iitter exclusion of
the Mussulmans. They are a fine race

of men—sleek and well to do with the
world in appearance, even the meanest
of them. Their women are exceedingly
fair—almost European—and certainly

the beauties ofthe valley, with red clieeks

and white complexions. The Mussul-
man women have a coppery-yellow tinge

—they say from the excessive use of
tea, which is made in the Moghul fashion,

boiled up with salt, soda, and butter

—

an abominable mess. The butter floats

in a thick cake when the tea cools. Tea
is universal with all ranks, and at all

hoiu-s of the day.'

—

[Ed.]
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tayen Pass, whicli separates Cashmeer from Ladakh, for the

purpose of examining the rock formations to the north of the

valley.' I then returned to the city, where I housed myself

and party for the winter, during which I was occupied on the

collections which I had made, and in gathering general in-

formation regarding Cashmeer and the neighbouring coun-

tries. Early in December I was seized with the preliminary

symptoms of illness, which fi'om the 1 7th assumed an alarm-

ing form, and from that date till the middle of January I

was reduced to a state of extreme prostration, from which I

was long in recovering. Early in March I started on a

systematic tour around the valley, occupied on the spring

flora, which yielded a rich harvest. On June 3rd a con-

fidential servant arrived with a letter from Eajah Ahmud
Shah, conveying expressions of friendship and invitmg me to

pay a visit to Little Tibet. I had previously, during the

winter, received a similar communication, and in anticipa-

tion of the ability to visit Iskardoh, had applied for the

Maharajah's permission to proceed, which his Highness

readily granted. As the botany of this region, which forms

a connecting link between the Himalayahs and Eastern

Turkistan had never been explored, and the present occasion

appeared favourable for the accomplishment of so desirable

an object, I determined on taking advantage of the Eajah's

invitation. I left plant collectors in Cashmeer, so that none

of the summer flora might be lost during my absence. There

are two great routes by which Little Tibet may be entered

from Cashmeer—the Drass road, which leads cireuitously

throiigh the western end of Ladakh, and the Kooeehamoo
road, turning north from the great lake across the Kishen

Grunga river. I followed the latter. We crossed the Kooee-

hamoo Puntsal, and descended upon Goress, on the Kishen

Gimga, in two severe marches. The transition takes

place here between the productions of Cashmeer and Tibet.

The famous ' Prangos ' of Moorcroft, so long and fruitlessly

sought after, was seen growing in great abundance. I had

' ' I have met with a most remarkable

Tolcanic tract in Cashmeer, and, so far

as my reading goes, without example

elsewhere ; a tract of alluvium with the

strata elevated at a slight angle, and
torrefied up to the surface to the

condition of a well-hurnt brick ; but

there is no outpouring of lava, and the

tract is very circumscribed. Tliirty-

three years ago the ground was so hot

that the Hindoos of Cashmeer, simply

by digging a few inches, were enabled

to boil rice by the heat of the under

strata. There must have been a layer

of incandescent fluid igneous matter un-

derneath ; but strange, is it not, that it

nowhere reached the surface ?
'

—

Letter

from Br. F. to Captain Cautley, dated

'Cashmeer, October 12, 1837.
' Further in Cashmeer I have got from

a mountain limestone countless remains

of Encrinites, some Corals, and some
obscure shells like Tirebratide.'—Letter

from Dr. F. to Captain CaidUy, dated

Cashmeer, January 11, 1838.— [Ed.]
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previously detected it at numerous i^oints around Cashmeer,
but neither there nor at Goress could I find that it was col-
lected as a winter fodder for cattle. My inquiries led me to
the belief that this umbelliferous plant is only prized where
other herbage is scarce or wantmg, as is the case at Drass.
A traveller advancing through the sterile regions of Ladakh
towards Cashmeer sees in the Prangos a highly valued agri-
cultural product, while another moving from Cashmeer into
Tibet finds it neglected. • Goress is mhabited by a tribe of
Dardohs, a race distinct in manners and language from the
people of Cashmeer and of Tibet. The Kishen Gunga is

here formed by two streams flowing from the eastward, the
one taking its rise on the borders of Kurtakhcheh, a province
of Little Tibet, and the other fi'om the hills towards Him-
bass ; but neither of them received any portion of the
drainage of Drass, as has been stated by one of the latest
authorities. From Goress we ran up the Kurtakhcheh branch
in an easterly direction to the village of Zeean, the last place
where cultivation is seen, thence to ISTaigoon, Mukbun-i-
blangsa and Runtakhcheh. From this point, after passing
through the maidan of Noyah, we returned off from the
Kishen Gunga in a northerly direction to the foot of Boor-
zilla-bal Mountain, part of the lofty ridge which separates
the drainage of the Kishen Gunga from that of the Indus.
We crossed the pass over extensive beds of snow, and de-
scended through a steep and narrow gorge to Sookarun Mur-
bul, a bleak and rocky tract abounding in the Tibetian
Marmot, which we here saw for the first time ; thence to the

' MS. Description of the Prangos
\
valcle undulato-flexuosas, basi ab utroque

pahularid, Lincl., hy Dr. F.
\
latere verrucosas expansis. Vitta plu-

'No detailed description of this cele- ' rimae.tenues^semenomninocircumdaiites.
brated plant has yet appeared

; those ' Semen lineare-oblongum, albumine mar-
given by Wallich and Lindley having ginibus involuto. CarpopJwrum bipar-
been taken from imperfect dry specimens.

,

titura. JJmheUm umhelhdaque multira-
I had frequent opportunities of seeing

;

diata;. Involucri utriusqiie foliola sim-
the Prangos, in its native state, in all plicia.—Herba perennis, glabra, foliis
stages of its growth, in Tibet and tripinnatira-supradeeompositis, segmen-
Cashmeer. The following is the de-

\ tis linearibus sub divaricatis supra ca-
scription which I then made of it. For ' naliculatis, involucri utriusque foliolis
the sake of precision, I shall first give \ abbreviatis, floribus luteis polygamis :

the characters of the flower and fruit in radialibus cujusque, umbellul* plemm-
generic fashion, as if the genus consisted que androgyiiis, centralibus masculis :

of the P. pahularia alone. umbellis inferioribus nimc omnino steri-
' Pranyos Lmd. Flora Medica, p. 56, libus.

D.C. Prod. p. 239.— C'a&>«s: margo 5- '\ 'Prangos pahularia, Lind. loc. cit.

—

dentatus. Pttala ovata, Integra, apice
j

H«b. passim ad coUes apertos Cashmeer
mvoluta. Stiy/opodia lata, convexa, ere- et Tibet. In Cashmeer floret Maio : in
nata, demum depressa, in finictu vix pro- valle fluminis Kishen Gunga prope
miniila. Styti elnngati, recuria. Friic- Goress florentem legi sub finem Julii.
tus elhptico-oblongus, sectione trans-

j

FructusmaturescitAugnstoetSeptembre.
versa subteres, commissura lata. Ma-i-

|

' In linguaTibetana "Prangos" velrite
carpia a dorso subcompressa, suberosa,

!

" Prc'mhqos ;^' sed proprius secund. A.C.
jugis priniariis 5 crassis in alas latas de Koro's " ^/trow " nuncupatur.'—[Ed.]
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site of a deserted village called Bulleh Tseerchoo. We were
now close upon the inhabited territory of the Eajah, a village

called Dass-i-Kurum, being but two miles off. It had been
arranged by Ahniud Shah that I should descend from Boor-
zillah into Astore, a tributary state upon the Indus opposite
Gilghit, held by a nephew of his, called Jubbar Khan. With
this intention I had got to Bulleh Tseerchoo ; but we found
messengers there with intelligence that the Astore chief had
exhibited symptoms of disaffection to the Tibet Rajah, and
that he was not disj^osed to give the English stranger any as-

sistance in passing through his country. Soon after a letter

from Ahmud Shah apj)rized me that it was advisable that I

should avoid Astore and follow the route of Bearsoh. Eelin-
quishing the Astore direction, Ave ran up an eastern arm of
the valley leading to Deosoh. This great plain, called

Bearsoh or Deosoh, constitutes one of the principal features

of the Tibetian region. ISTear Cashmeer, elevated 13,100 feet

above the sea, and surrounded by lofty snowy peaks, it forms
a nearly level plateau about fifty miles long and forty in

breadth, occupying the interval between the Indus and the
Kishen Gunga. High above the forest or ' birch ' region,

its vegetation is restricted to herbaceous species, and a few
dwarf willows ; but these are so abundantly produced as to

clothe it with verdure. We halted on the plain at Chukinun-
Kurroo, proceeding thence in an easterly direction to Alii

Mullik-i-Mat, where we turned north, and ran up a lateral

branch of Deosoh, which gradually contracted into a ravine,

and conducted us to the foot of the Boorgee Pass. A nearly
perpendicular ascent of 600 feet brought us to the summit,
which I found to be elevated 15,600 feet above the sea.

14. The Boorgee Pass commands an extensive view of the
mountains which stretch beyond the Indus towards Ttir-

kistan, and of part of the immediate vicinity of Iskardoh.
The verdure of Cashmeer was still fresh in our recollections,

and the plain of Bearsoh, which we had just left, after jour-

neying three days along it, although destitute of trees was
sheeted over with herbaceous vegetation. The prospect
which now opened upon us was contrasted in every respect.

Looking down -through a gloomy gorge, we saw a level tract

below, and countless lines of mountains running off' into the
remote distances. But there were no signs of vegetation
visible ; sterile sand, and naked rugged rocks, met the view
on every side. We descended the pass by a steep and most
difficult path to Kunkera Marphoh, Next day we continued
our descent, the gorge contracting as we advanced till it was
reduced to a narrow and nearly vertical cleft, across which a
military wall is built. Here, on the 8th of August, I met



570 EEPORT OF EXPEDITION

Rajah Ahniud Shah, who had come a day's journey from
Iskardoh to welcom.e me to his country. After a short halt,

we continued owl' descent, and reached the village of Khur-
peetah in the plain of Iskardoh. Next day we moved on to

the castle.

15. I remained in the neighbourhood of Iskardoh till the

14th, when I crossed the Indus with the object of pushing
north in the direction of the Mooztagh range (Kuenlun of

Humboldt), which separates the Valley of the Indus from
Chinese Tartary. My journey was readily acceded to by
Ahmud Shah. I went first to the Castle of Shiggur, on
the river of that name, a large feeder of the Indus, which
is joined by it opposite Iskardoh. I had the satisfaction

of meeting Mr. Vigne here. From Shiggur we crossed to

the western bank of the river, to a village called Bondoh

;

thence to Goma Ghondoo, Keyok, and Chookoogoh. From
Chookoogoh, we moved on to Chitrone, remarkable for its hot

spring and baths, and thence up the Basha river to Sezkoh,

and from there to Betsul, where there are considerable sulphu-

reous hot springs. From Betsul we proceeded to Arindoh, the

extreme limit of cultivation in the Basha Valley, and the

point where the river of that name bursts out from under
a great ice field.' From Betsul we retraced our steps to

Sezkoh, and thence to Tongo, descending along the eastern

bank to the point where the Basha and Braldoh streams

unite to form the river of Shiggur. We now tuirned up the

the Braldoh Valley, which forms the route of communication
between Little Tibet and Yarkund, passing through Myeet,
Byanoh, Hotoh, and Thongul to Askolee, in as many marches.
The rugged impracticable nature of the road beggars descrip-

tion ; the utmost that can be said of it is that we were able to

get along. At Askolee, in lat. of about 35° 30', we reached the

limit of cultivation; all beyond, on to the pass across the Mooz-

' ' I have just returned from Iskardoh,

where I pushed on to the Mooztagh. It

is the most singular country I ever saw
;

nothing but sand in tlie valleys below,

ney along it. Within a few hundred
yards are fields of cultivation. The ice

field rises to some hundreds of feet in

height, and is strewed on its surface

and burnt sterility above to the region 1 with countless millions of blocks of
of snow, under which a faint attempt at

[

granite, &c., and here and there, where
vegetation exists. The country is all I soil has formed, there is an attempt at

primitive, and such rocks and such moun-
I

cultivation, with willows, &c. A large

tains never were seen. They seem to
I

river comes out at a cow mouth's open-

have been created to try the ingenuity i ing, and the ice rises clear and trans-

of man in getting over them. The ice

scenery is magnificent. Above there is

no snow save a thin coating, but bound-
less sheets of ice with fearful cracks and
crevices. At two places an ocean of ice

lias tumbled down into a valley and
formed a mer de glace of two days' jour-

parent above the arch. Some huge
masses of ice tumbled down while I was
enjoying the view, with the redound of
ten thousand artillery.'

—

Litter from
Br. F. to Captain Cautley, dated Cash-
mecr, October 12, 1838.
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tagh, was reported to be a region of ice. It was now the 29th
of August. I found that the vegetation, both in the valley and
on the mountains above it, maintained a very uniform cha-
racter as we advanced. I could gather no information that
afforded me the least hope of finding the real Rhubarb of

commerce, which was an object of constant inquiiy and
research with me during my journey ; the species which I

daily saw being identical with those growing on the moun-
tains between Cashmeer and Tibet. To reach Hindostan
I had a long journey before me over several ranges of snowy
mountains, and the season when snow begins to fall was
close at hand. These reasons led me to determine on return-

ing from Askolee without attempting to proceed fvirther

north. On the 30th we crossed the Braldoh river to Koor-
peh, whence our road led over the lofty mountains of Skora,

which we crossed at 16,200 feet above the level of the sea. We
turned down upon the valley of Shiggur, and got back to

Iskardoh on the 6th of Sept., when I communicated my in-

tention to the Rajah of starting immediately for Cashmeer.
16. Before leaving the country, I went to see the junction

of the Shayook and Ladakh rivers, regarding the position of

which, and the relative size of the streams, late authorities

are much at variance. The confluence occurs at a place

called Chundoo, a day's journey above Iskardoh, and about
two miles above the village of Gol. The course of the river

is here almost due E. due W. ; we ran up the southern bank.
The valley of the great river (called here Rgemtsoh), was
observed to be prolonged in an ENE. direction into the

Shayook or Noobra branch, which above the junction bends
round to the east. The Ladakh river comes by an abrupt

turn from due south, through a narrow gorge, running
across the direction of the great river. Advancing as we
did, on the side from which it flows, its position was com-
pletely hid till we arrived on the brink of the stream. The
Shayook river (unknown by that name in Little Tibet,

where it is called !N^oobrasoh), was about 250 yards wide at

the junction, but rapid and shallow, while the Ladakh river

forms a deep and sluggish stream of hardly 120 yards. The
Tibetians consider the Ladakh branch as discharging the

greatest volume of water ; but the physical configuration of

the valley would indicate the Shayook to be eastern pro-

longation of the Indus.

17. On the 11th of September, we set out on our return to

Cashmeer, and ran down the southern bank of the river to the

village of Kuchora. We were accompanied thus far by the

Rajah as a parting mark of attention on his part. It had been
my wish to avoid the route by Astore, in consequence of the
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obstruction which I had met with in my journey to Iskardoh.

But Ahmud Shah had decided that I was to return by that

way, and he assured me that matters had been arranged be-

tween him and Jubbar Khan, On the 12th I parted from
Ahmud Shah, who at our last interview attacked me on poli-

tical matters, which I had studiously avoided on all previous

occasions. The purport of his conversation was to engage
the friendly services of the British Government in India to

protect him from aggression by the Sikhs on the side of

Cashmeer and Ladakh. I stated to him that I had come
into his country with no political functions, but merely as a

naturalist ; and that besides an interest in his welfare very

generally entertained by the British community in India, I

could assure him of nothing else. We separated, after mu-
tual expressions of good wiU, and I ran up the valley of

Kuchora to Taukhchund. Thence we proceeded along the

western branch of the valley to near Dokus, below the Pass of

Ehunnuk, which lay between us and Astore. In the evening

it commenced snowing, to the alarm of our Tibetian guides,

Ehunnuk being dangerous at all times, and often the scene

of dreadful disasters when attempted to be crossed in cloudy

weather. It cleared up in the morning, and after a severe

and most diflBcult ascent over extensive fields of snow, we
reached the summit in the afternoon. I found the elevation

to be 15,822 feet, considerably less than I imagined, as many
of our party were attacked with the symptoms of the distress

about the head which extreme altitude brings on. We des-

cended to the forest below, and next day followed down the

rich but uncultivated valley of Acherope to the village of that

name, in the Astore territory. We were received with sus-

picion and distrust ; and matters soon took a turn which
gave me considerable anxiety. The few Tibetians sent by
Ahmud Shah to escort me were forcibly driven back ; and I

was left to the chances of such treatment as the Astore chief

might be pleased to offer me. To my remonstrances it was
answered that I must go on to Astore ; and that Jubbar
Khan would not allow a dog of Ahmud Shah's to come into

his country. After a halt at Acherope, we ran down the
valley to near the castle ©f Astore, and in the evening I had
an interview with the Rajah at Phenee. I tried to conciliate

him by means of such presents as I had at my disposal, and
by a display of satisfaction and confidence which I was far

from feeling. We were kept three days at Phenee, during
which time I could get no satisfactory answer as to when and
by what route I shou.ld be allowed to proceed. I was treated

civilly, but a good deal of stormy discussion went on in the

Rajah's durbar, where a party of Gilghit soldiers, as I had
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reason to believe, recommended him to seize our party and
property. The inhabitants of Gilghit are notorious slave-

dealers. My impression, however, vras a good deal conjec-
tural, as the conversation was carried on in the Dardoh lan-

guage, which none of our party understood. On the fourth
day the Rajah dismissed the Gilghit men, and we moved up
the Astore river to Gorekote, where we crossed it. There was
now a favourable change in his manner, and he yielded to
my urgent applications to be allowed to depart ; on the 20th
we separated, and I pursued my route up to the valley to

Bosthone. I have dwelt so much on this part of my journey
as having been the only occasion during my absence from
Hindostan in which I had any cause for anxiety. I may
mention that Jubbar Khan took a fancy to have a European
dress, and that in the interview before we parted he was
equipped from top to toe in a suit of my clothes.

18. From Bosthone we continued to ascend the valley in

a SE. direction along the Astore river to Muenchah and
Durloh. The country is rich in natural capabilities for cul-

tivation, but entirely uninhabited, in consequence of long
protracted feuds between the Astore and Little Tibet Eajalis,

and frequent incursions from the side of Cashmeer. Among
other interesting plants, I found one of the Assafoetida-bearing

species of Ferula, growing in great abundance near Durloh.
Although rich in the gum resin, it is turned to no account
for the production of this valuable article. Great quantities

of the Prangos plant were also observed, but it was nowhere
collected for use. From Durloh we continued ascending by
the Kummeree valley to Ourle Surtey, and thence to Joojoo-

bassa, at the foot of the Kummeree Mountain, which we
crossed at an elevation of 13,080 feet above the sea, and
descended to the valley of the Kishen Gunga, where we got
at Zeean into the province of Cashmeer. From Zeean we
proceeded by Goress, and thence across the Kooeehamoo
Puntsal into Cashmeer, where I arrived on the 30th Septem-
ber. I made a detour round a portion of the western end of

the valley, and reached the city, preparatory to starting for

Hindostan, on the 10th October. On the 22nd I set out
upon my journey back by the main road through Rajouree
and Bimber. I crossed the Peerpungal mountain on the

26th, got to Eajouree on the 30th, and thence by Bimber,'

' ' The hills between the Punjab and
Cashmeer surprised mo. In three

marches from the west of Peerpungal
you get out of the primary mountain
formations, and then for nearly five

marches you pass across the Sewalik

foiTuation. Further up, you have it as

behind Nahun, and outwards as at Mo-
ginnund. I spent two days at Bimber
hunting for fossils, and came upon an
embedded mastodon's head, with a cart-

load of ivory, but I have only carried off

four or five sorted specimens. They are

well known to the Mussulman popula-
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and along the Punjab, through Yazeerabad and Amritsir,

and arrived in the territory at Loodianah on the 23rd
November, 1838.

19. To this brief summary of my proceedings 1 shall add
a few remarks regarding the reception vrhich I met with in

the different States through which I passed, and mention
what I observed regarding the disposition evinced towards
the British in India.

20. My best acknowledgments are due for the treatment
which I experienced during the whole time that I remained in

the Maharajah Runjeet Sing's territories. On all occasions,

where I was concerned, a strong desire was evinced in the
arrangements ordered by His Highness to mark, by the con-
sideration shown to one of its officers, his respect for the British

Government. In my tour aroiuid Cashmeer I had the unre-
strained power to go where I pleased ; and I readily received

from the Sikh authorities every assistance that I required to

facilitate my objects. I was never able to detect any indication

of that jealous concern with which the Maharajah has been
supposed to regard the visits of Europeans to Cashmeer. If

such existed, it was studiously concealed.

21. The feelings displayed by the Sikh nation indicate no
friendly disposition towards the British ia India. It would
be surprising, perhaps, if the case were otherwise. A highly
military race—rude and unurformed—who have hitherto had
a career of success, could hardly be expected to look with
favour on a power which appears to them to have stood in

their way to more extensive conquests.

22. The Mussulman tribes occupying the hill tracts along
the Punjab display a strong disposition in favour of the

among them he isBritish, and whenever a European goes

to be courted and caressed. The oppression to whichsure

they are subjected by the Sikhs leads them to an ardent

desire for the extension of the British rule over them ; and
there is a very general impression among them that it will

soon reach to the Indus. A similar belief is generally pre-

valent in Cashmeer, where the hateful misrule and tyranny
of the Sikhs have given rise to an idea that they themselves
consider their interest in the Valley to be but temporary, and
try to make the most of it while they may.

23. My observation was limited in the countries north of

Cashmeer to Little Tibet. The friendly disposition of

Rajah Ahmud Shah has been long evinced in his communi-
cations with Lieutenant-Colonel Wade, and in the kind

tion as BaJcass hi liar. The Sewalik

formation, you see, is more developed in

this direction than eastward in width.'

—Extract from letter from Br. F. to

Captain Cautlcy, dated Ninqul, Novemlcr
12, 1838.—[Ed.]
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reception whicli lie has given to English travellers who have
visited him. The treatment which I met with was marked
by every attention, but tempered with some cautious jealousy

in preventing my intercourse with such foreign residents at

Iskardoh as could give me information about the country.

Iskardoh will always be open to Europeans while Ahniud
Shah lives ; for he is fully alive to the benefits which he has
derived from the little intercourse he has had with us, and to

the advantages of the reputation which he has, in the neigh-
bouring countries, of being an object of interest with the

British in India.
'24. With regard to the results of my journey and the

collections formed, I must at present confine myself to a
very general statement. In botany, the collection comprises
about 3,500 species, with a very numerous series of dupli-

cates ; the total number being estimated to amount to 150,000
specimens. It consists of the plants met with in. two journies

through the Punjab ; of a series of specimens from the banks
of the Indus near Attock, from Peshawur, the valley of

Bunguish, and the salt range in Afghanistan, from the moun-
tains between Attock and Cashmeer, from Cashmeer into

Little Tibet, from the Valley of the Indus as high as the
confluence of the Shayook and Ladakh Eiver, and from the
mountains between Little Tibet and Yarkund. The plants

of Cashmeer compose the largest part of the collection,

forming a very complete flora of that valley and of the

mountains around it. There is, besides, a valuable series of

specimens collected by Dr. Lord on the banks of the Oxus,
near Koondooz.

25. The details of the collection will be communicated
hereafter as they are worked out. I may at present state

that it comprises a large number of new species ; and that,

when taken in conjunction with the collections made by Drs.

Hamilton and Wallich, and Messrs. Grifiiths and Eoyle, it

will complete a nearly connected series of the flora of the
Himalayahs from the Indus down to Assam.

26. With regard to practical results, 653 grafted plants,

comprising all the most valuable varieties of fruits found in

Cashmeer, were dispatched on three separate occasions to the

Botanical Garden at Suharunpoor, where a large portion of

them are now in a flourishing condition. The plants which
yield Assafoetida ' and Koost,^ articles of considerable com-

' See ' Description of the Assafoetida

Plant of Central Asia,' by H. Ealconer,

M.D., in 'Trans. Linnean Soc' vol. xx.

p. 285, 1846.— [Ed.]
" See ' Account of Aucklandia, a new

genus of Composites, believed to produce
the Costus of Dioscorides.' By H. Fal-

coner, M.D., in ' Trans. Linnea.n Soc'

vol. xix. p. 23.
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mercial value, detected in course of the journey, have also been
introduced. Of seeds, 587 sorts were collected in Cashmeer
and Tibet, in 1838, sets of which have been forwarded to

different destinations in England and the Continent of

Europe.^
27. In zoology, the collection comprises 234 skins of birds,

chiefly aquatic ; 30 specimens mammalia, chiefly ruminants,

among which the following are believed to be new or unde-
scribed, viz. one species of Cervus, two of Capra, one of

Moschus.^

28. In geology, specimens illustrative of the geognostic

structure of the salt range in Afghanistan, of the valley of

the Indus near Attock, and of Cashmeer and the surround-

ing mountains. Of general results in this department I may
mention the detection in Cashmeer, at the north-western end
of the valley, of proofs of a limited volcanic region of a
modern date.^

I have, &c.,

H. Ealcgnee,, M.D.
SuHAETTNPOOK : April 18, 1839.

APPENDIX TO REPORT OF EXPEDITION TO CASHMEER.

(mANITSCBIPT MEM0R4.>rDA. BY DR. FALCONEE).

I.

—

On the Cervus Cashiieerianus ^ (Falc.) or Hangool.

Characters of J/o/e.—Horns round, with three anterior antlers,

directed to the front and curving upwards; summit terminating in a
fork, witli the snags pointing riglit and left ; broad muzzle ; large sub-

orbital sinus ; canines in both sexes ; tail considerable ; colour dark-

brown and grey ; neck shaggy but not maned ; insides of the thighs

white ; a white edge on the buttocks and fringing the tail ; no disc

on the rump ; stature large (equal to, that of Cervus Hi2)pelaphus).

' To botany I have made great addi- i conditions of climate; are.'

—

Letter to

tions, but it is the distribution of the

vegetable kir.gdom, or the philosophy

of botany, that has yielded me most
fruit. Conceive there not being an oak,

or a rhododendron, &e., in Cashmeer

!

There are thousands of them on the

ascent up to Peerpungal, but the moment
you cross the crest, the botany becomes
pm-elj' Tibetian, and loses its exclusive

Indian or rather Himalayan ehnracter.

Then as jou advance towards Tibet, it

Captain Cavtley, Cashmeer, January \\,

1838.—[Ed.]
^ See Appendix.— [Ed.]
' See page 567, note.

—

[Ed.]
* Skulls of the male and female Han-

gool were presented to the British Mu-
seum by Dr. Falconer. In the letter

acknowledging their receipt, dated Sep-
tember 22, 1846, the species was erro-

neously designated Crvus Caspcrianv.s,

and this error has been perpetuated in the

becomes more and more Tartaric till it i BritishMuseum Catalogue of Mammalia,
gradually merges into that of the Altai

I

where (at p. 199) the species is desig-

range and Siberia. You can conceive

how interesting the development of

general laws of this sort, dependent on

nated Cervus Casperianiis, and C. Cash-

merensis. {Falconer, MSS.)—[Ed.]
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Dimensions of a Male Hangool.

(First Specimen.)

Total length from muzzle to tip of tail, 7 ft. 1 in. Height from tip of toe to

shoulder, 4 ft. 7 in. Height from tip of toe to croup, 4 ft. 4 in. Length of head
from tip of muzzle to occipital crest, 1 ft. 6 in. Width of brow over orbit, 7 in. lu-

terva,l between ears, 8 in. Length of ears, 9 in. Length of fleshy tail, 5 in.

Length of horns along curve, 2 ft. 1 in. Interval between inner upper snags,

1 ft. 6 in. Interval between outer upper snags, 2 ft. 2 in. Interval between tips of

broad antlers, 8 in. Interval between horns at base, 2 in.

(Second Specimen.—Cashmeer, Jan. 18, 1838.)

From muzzle to occipital crest between ears, 1 ft. 4 in. Interval between orbits,

5 in. Length of ears, 9 in. Width of leaf of ears, 6 in. Girth of head behind

eyes, 2 ft. Length of fleshy tail, 6 in.

(Third Specimen.—Cashmeer, April 30, 1838.)

Extreme length, 7 ft. 4 in. Length of head to occipital crest, 1 ft. 9 in. In-

terval between eyes, 5 in. Interval between ears, 7 in. Length of ears, 9 in.

Height at shoulder from exterior of toe, 4 ft. 10 in. Height at croup, 4 ft. 7 in.

(Fourth Specimen.)

Length of head from extremity of muzzle to occipital crest between pedicles,

1 ft. 3 in. AVidth of forehead between the eyes, 7 in. Girth of head over the

eyes, 2 ft. 4 in. Length of ears, 9 in. Length of tail, b in. Length of hoof in

foreleg, 6 in.

2. Characters of Female Hangool (Pampoor, October 25, 1837).

—

Sub-orbital simis well marked, but short and deep, being about two-thirds

of an inch in both dimensions, or a little less ; canines in the upper jaw
;

muzzle rather small, extending to about two-thirds of height of external

nostrils, and reticularly studded with scattered stifF-pencilled hairs;

a nearly circular patch of black hair, about an inch in diameter, on the

side of the mouth, over lower jaw, at about the middle of the diasteme,

and oj)posite the canine.

General colour dark-leaden grey, with hairs tipped with reddish-

brown, passing along the back towards the tail into brown black, and

under the belly into light-leaden or ash-grey, and running into light

tan down the legs to the toes ; ridge of black running from the occiput

along the back to the tail, towards which it increases in width and in-

tensity ; tail short, black in the middle, reddish at the tip and tufted,

and bordered with reddish-white at the sides ; hind aspect of the

buttocks marked by a very defined patch of white, running up to and

terminating at the angle of junction of the tail, and passing down on the

inside of the buttocks towards the thighs ; no disc of white on the

rump.
Length from extremity of tail to tip of muzzle, 6 ft. 6 in. Length of head from

tip of muzzle, to occiput, between and behind ears, 1ft. 4iin. Interval between

the osseous orbits, 5 in. Length of neck, 1 ft. 4 in. Height from tip of toe to

withers, 4 ft. 4iin. Height from hind ditto to top of croup, 4 ft. 6 in. Length
of tail (fleshy part), 4 in. Circumference of chest behind shoulder, 4 ft. 2 in.

Length of ears, 75 in. Interval between ears, Sin. Width of leafy portion of ears,

5 in. Circumference of neck at middle, 1 ft. 11 in.

General Description.—Legs long ; height greater at croup than

withers ; entire build light and strong ; head long
;

profile straight

from between the eyes downwards, but with great gibbosity in the

brow between tlie line of the eyes and ears; nasal arch well defined,

and side of the face fined off under it and expanding from the angle of

the mouth to the tip of muzzle ; muzzle broad ; naked portion rather

VOL. I. P P
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small, and with the inter- nasal patch of hair running down into an
angle on it; sub-orbital sinus short, its direction deflected slightly

downwards from the line of the long axis of the eye.

Fig. 15

CERVUS CASHMEERIANTJS. FEOM A. DEAWING EXECUTED FOR DR. FAICONER BY
G. T. TIGNB, ESQ., AT CASHMEER, OCTOBER, 1837.

Colour of head dark-ash or leaden-grey, braided with reddish-brown
;

tan-brown on bridge of nose, between the sub-orbital simises, passing

into, and mottled with, light-reddish brown on the frontal gibbosity and

Fig. 16.

isastju -iM^g5*«^.iir)-

CERVUS CASHMEERIANtrS. FROM A DEAt\aNG EXECUTED FOR DR. FAXCONER BY
G*. T. VIGNE, ESe., AT CASHMEER, JUNE 7, 1838. "

between the ears, but Avith a crescentic patch of black to the rear of
the gibbosity', with the horns of the crescent downwards ; ears long and
acuminated, white at the base anteriorly, greyish white and woolly
inside, and blackish- tan and rather naked outside.
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Inferior surface of the head and face, inferior half of the neck, inter-

scapular, pectoral, and ventral regions, leaden or ash-grey, with the

hairs discoloured at the tips, the same colour running down on the inside

of the thighs and fore legs.

Upper half of the sides of the neck and flanks of a reddish-brown, as

on the brow.

Scapular and fenaoral regions of a dark-leaden hue, mixed from the

discolouration of tips of the hairs, and passing down the outer aspect of

the legs into tan-brown.

A ridge of brownish-black, commencing between the ears and running

down the crest of the neck along the back to the tip of the tail, gradu-

ally spreading out behind the shoulders so as to form the predominat-

ing colour of the back and the entire colour of the rump and lumbar

region generally, and running gradually into the other colours where

the different regions meet ; the tail black in the middle, and bordered

on the sides by reddish-white, a very defined patch of white descending

from the angle of the tail down on the rear aspect of the buttocks, so

as to give a border of white when the animal is viewed laterally ;
tail

broad, and of coarse longish tufted hair, but very short. Mammte

4, inguinal ; no inguinal glands ; length of toes, 4 inches ; circumference

of ditto, 8 inches ; succentorials large and well defined.

II.

—

Note on a variety of Muse-Deer, or Kustora.

[Mr. Ogilby, in his ' Mammalogy of the Himalayahs,' published in

Eoyle's ' Illustrations of the Botany of the Himalayahs,' writes as fol-

lows :
' "Whether the second species of Musk mentioned by Dr. Falconer

as having been discoverd during his recent journey into Cushmeer and

Little Tibet be founded on more important characters, we have no

means of ascertaining, that naturalist not having yet published his

observations.'

—

Ed-]

Male Kustora, killed near Thaneon or Chundunwai^ee, Valley of Duchen-

parah, May 19, 1838.

Extreme length from muzzle to tip of tail, 3 ft. 2 in. Length of tail, 2 in. Length

of head, 3 in. Length of ears, 6 in. Interval between ears, 1 in. Interval be-

tween eyes, 2 in. Girth, at middle of sternum, 2 in. Height at shoulder, when

extended on side from tip of toe, 2 ft. 1 in. Height at croup, 2 ft. 9 in. Length

of toe of foreleg, li in. Length of succentorial toe of foreleg, li in. Length of

canines, 2iin.

This specimen, an aged male, differs very remarkably from the speci-

mens I have hitherto seen in colour, size, magnitude of musk-bag, and

head.'

General colour ofneck, back, sides, and whole body, a very light ochrey

biiff, like the Indian jackal, with a tinge of red, and some very faint wavy

traces of a darker colour over the shoulder and towards the hips. Head

of a reddish brown, particularly above the eyes to between the ears and

for a slight way above the opening of the nostrils, brown mixed with

' grey from thence to between the eyes, and a rufous (or orange-red)

patch under the anterior angle of the eyes, extending to along half the

opening of the eyelids and crescent-shaped. The same colour on the

' ' It is certainly a new species, if not 1 terfrom Br. F. to Captain Cautley, dated

inchidcd in Hodgson's catalogue.'—id- |
Cashmccr, March 20, 1838.— [Ed.]

p p 2
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canine flap at tlie angle of the mouth. Outside of the ears, rufous dark
brown slightly tipped with grey ; inside of ditto, at base, dirty white

;

upwards on the leaf, grey, which also constitutes the margins. Out-
side breast, rxifous ochrey tipped with grey, passing, on the underside
of belly, breast, and down the legs, into slate-blue, mixed with grey

;

legs pepper-and-salt grey, with some admixture of rufous on front

;

toes, dirty greyish wliite.

Another remarkable character is a crescentic or semicircular flap

(canine flap) descending from skin of upper lip over the canine, so as

to reach the edge of the chin. This flap of skin is not observed in other
specimens ; no bristly hairs at angle of mouth, nor white patch, as in

the common Cashmeer variety.

This individual, an aged male, with canines 2^ inches long, is much
smaller than the common dark variety. Musk-bag much larger ; all

tlie Shikarees who have seen it declare the specimen to be rare, and
only found in the neighbourhood of Tibet, where it was killed, and
where we now are, and the peculiarities are so marked that I consider
it a distinct species.

The specimen is moulting ; the hair on the brow coming off in

patches.

ni.

—

The Goats of Cashmeer.

[In a letter from Cashmeer in 1838, to Captain Cautley, Dr. Falconer
remarks:— ' There are no fewer than three species of wild goat near
Cashmeer, the Ibex of the Sno^vy Range the same as I got from
Everest, the Tehr (Capra quadrimaminis), and the Markhor,i a noble
goat, with horns twisted exactly like the blade of a sword, and as long
and diverging as those of the antelope. I went after the Ibex for five

days, and saw numbers, but only got a young male.'

The following is a description, by Dr. Falconer, of the Eev. E.
Everest's specimen of the Ibex, taken from a letter written to Mr.
Hodgson, about 1835, but probably never sent.

—

Ed.]
I have never noticed in any of the synopses pubhshed in the Journal

of the Asiatic Society or elsewhere, by you, any mention of the Ibex
of the Snowy Range. Does it occur in the Nepaul snow frontier, or is

it included in the drawings of the illustrations of Nepaul zoology ?

Your series is so complete otherwise, that it were a pity if the Ibex
should be wanting. The Rev. Mr. Everest has just returned from a
trip nearly as far as the Chinese frontier, on the Spiti River in Upper
Kunaor, and brought back with him two specimens of the heads of the
male, and an entire stuffed skin, from aU which a very tolerable idea of
the animal could be made out. It abounds in the snowy ridges ofKuinaor,
along with the Bhurroor-, but it is an infinitely larger animal, and I
imagine by far the largest caprine species known. I suspect also it is

specifically distinct from the Ibex of the Alps, and very markedly so

;

but I have no description of the latter at hand to refer to. The intra-

orbital portion of the forehead is more concave, and the nasal portion
of the chafFron more convex and prominent than in any ruminant I
have ever seen described. The stuffed specimen is now in my possession,
and here are some of the dimensions.

Extreme length of shrivelled skin from extremity of the tail to tip of muzzle,
7 ft. 4 in. From tip of toe to the croup, 3 ft. 9 in. From ditto to withers, 3 ft. 9 in.

' This is the Capra Falconeri of Hugel ; the Aigoccros Falconeri of "Wagner.

—

[Ed.]
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Length of tail (exclusive of hair), 4iin. Length of horns along the curve, 42 in.

Length of chord, 24iin. Versed siae (from chord to upper curvature). Hi in.

Divergence at the tips, 29 in. Greatest divergence, 30 in. Interval between the
horns at their base, 1 in. Circumference at the base, 10 in. Antero-posterior dia-
meter at the base, 3| in. Transverse diameter at the base, 2i in. Length of
hoof, 4 in.

The animal is singularly party-coloured. Horns start from the

head, on the same plane with the brow, and then gradually curve itp-

wards, backwards, and outwards, with an increase of curvatui-e and
sudden inflexion near the tijos, and with eighteen transverse distant

ridges (incomplete rings) along the upper curve.

Muzzle hairy, tan-brown passing upwards into light hazel-brown on
the forehead and behind the ears. Chin, cheeks, under surface and
sides of the neck, shoulder, and hips, liver-brown, with the hair tipped

greyish, gradually passing down the fore and hind legs into deep reddish

brown. A large roundish patch of dirty greyish white on the upper
side of the neck, extending from behind the occipital to the top of

the shoulders. Shoulder patches meeting at the croup and sending off

a narrow ridge of long, tufted, reddish-brown hair, along the spine of

the back to the tail. Back, sides, and flanks, entirely of a dirty greyish

white, passing downwards into hazel brown. Under side of the chest

and belly, dark slate-grey, mottled and mixed with tan- brown. Tail

short and black, 4|- inches long ; ears erect, hazel-brown outside, tan

inside. Mamma; four. No trace of sub-orbitary sinus. Beard full, dark
liver-brown, tipped with reddish-brown. Hair very thick, erect, stiff,

and rather short, with a very thick coat of shawl-fleece at the roots.

IV.

—

Note on the Mule Breeds between the Yak and the Cow,
IN Tibet.

For agricultural purposes the Tibetians find a cross between the

Yak {Bos grunniens) and the common Cow of the mountains to be more
serviceable than either of the pure stocks—for the labour of the plough

especially. The crosses are chiefly made with the male Yak as the sire,

and the common Cow for the dam. The mule produced in this instance

is called : the male, ' Bsoh,' the female, ' Bsohn.'' The ' Bsohn ' is

then again crossed with the male Yak, and the produce called : the male,
' Gur,^ and the female, ' Gurmoh.'' The Gurmoh is again crossed with

the Yak and has a produce which returns to the Yak ; ' the male of this

breed is fertile and capable of propagation, the males of all the inter-

mediate breeds being sterile.

The Tibetians do not practice raising a cross between the Cow Yak
and the common Bull. The reason given is that the experience of the

coitntry, as derived traditionally from their fathers, is against it, and
that where the cross has accidentally taken place the produce is in-

ferior.

The Yak, as compared with common Oxen, is an unstable, uncertain-

tempered animal, impatient of long fatigue, and does not take kindly

to the plough.

The ' Bsoh ' ^ is a larger animal than the Yak, and more robust.

1 In stating the cross to return to the I

^ The mules wliich were seen of the

Yak, it is merely meant to convey the im- Bsohn were larger than the generality

pression of the people, probably derived of the common cattle observed in the

fromthefactof fertility in the third cross. | country.
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The Gurmoh is smaller than the Bsoh ; each of these crosses takes after
the sire in the Bisonic form of the head, but has shorter hair, and the
characteristic chowry tail much less bushy. The Bsoh shows some-
thing of the dewlap, and has longer limbs and is of less compact build
than the Ox. The temper improves, and the eye, which is fiery and
restless in the Yak, becomes quieter.

One reason of the breed is perhaps that the cross affords an animal
more tolerant of heat on the one hand than the Yak, which suffers ex-
tremely at a low altitude in summer, and on the other hand hardier than
tlie common Cow, and able to sustain the severest cold, partaking thus
of the good qualities of both originals. The Yak browses freely on
species of Artemisia, which are abundant on the dry hills of Tibet, form-
ing in many instances the only vegetable coat which the soil has.
The Yak is chiefly used as a beast of burthen, and in the upper parts

of Tibet it is ridden, but travels at a very slow pace. The mules are
kept for draught or the plough, and the common cattle for their milk.
The above particulars are from notes taken at the time in the country.

v.

—

The Cashmeer Martin.

3 g
Mtistela.—Sub-genus Mai-tes '

'-Incis.

teeth

=38.

5—5 3—3
3—3'
1—1

canine
1—1

g g
(viz. false mol.

^ . , camass. t^^t, tubercular

1—1'
1—1

cheek

1—1
A — 18
) —TU

Maries Macroura (Falc), Long-tailed Cashmeer Martin —Head, face,
and back of neck, blackish brown ; lower jaw and a salient cheek patch
under the ear, dirty white ; throat, sides of neck and breast, yellowish

;

body dirty yellow, graduating backwards into dirty brown ; crupper,
flanks, hind legs, and lower portion of forearms, dark sepia, passing
downwards into blackish brown: ears blunt, concolorous with the
head

; tail black
; body vermiform. Length of head and body 25 inches

;

tail 17 inches (fleshy portion 16).

Described from a full grown female, March 28, 1838.

VI.

—

The Tibetian Hare.
Extreme lengtli from tip of fleshy tail to muzzle, 1 ft. 11 in. Length of fleshy-

tail, 4 in. Length of hairy tail, 5 in. Length of ears, Sin. Width of leaf of
ears, 3 in.

General coloiu- mixed grey, rather light, with a lead-bluish tinge on
buttocks, and slightly rusty on neck ; head greyish brown ; ears long,
tipped on the outside with black ; tail very long, black above, white
underneath and at sides; breast, belly, and inner side of the legs white;
mamma;, 4, ventral. It is a rusty red, long-legged, lanky hare, weighing
about 4 Ibs.i

' Dr. Hooker, in his account of the
Cholamoo Lakes in Tibet, observes

:

' There were also many slate-coloured

hares with white rumps {Lepus oiosto-

hcs.)'—Himalayan Joiu-nals, ii. 157.
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VII.

—

Arctomys Tibetana. Tibetian Marmot.^

{Tibetian 'Pfi/ah'; Dardoh ' Trooshoon' ; Cashmeer ^ Drin,:

Tibetian Marmot of Moorcroft).

Characters.—General colour rufous yellow ; brownish black on the

muzzle, crown of the head, back, tip and under side of the tail ; throat,

under part of the body, and legs of a bright rusty red ; ears incon-

spicuous, short, thin, and pointed; tail half the length of the body, grey

above, flattened. Upwards of three feet long ;
tail 13 inches.

Inhabits the elevated plains and valleys of Tibet, Muttayen near

Drass, Deosoh, and Sookarun Murbul, between Boorzillah and Bulleh

Teerchoo.

Dimensions of a full grown female :
—

Extreme length from tip of tail to point of the muzzle, 38 in. Length of fleshy

portion of tail, lUin. Total length of tail, 13 in. Length of hind paw, 4 in.

Girth at the belly," 22 in.

The Tibetian Marmot belongs to the section of the true or social

Marmots, ' Arctomys,' of F. Cuvier, as distinguished from ' Spermo-

philus ' or the solitary Marmots. It is perhaps the largest species of the

genus. The general colour of the body is a reddish yellow, with

brownish black from the back of the head along the back, passing on

the rump into yellowish grey. The sides are of a light yellow, the

underside of the neck, breast, belly, and the legs of a bright rusty red

;

the muzzle, chin, angles of the mouth, and a patch aroimd the eyes are

black ; forehead reddish yellow, mixed with black
;

tail yellowish grey

above from the rump, brownish black at the extremity, and mostly so

underneath.

The body, as is characteristic in the genus, is bulky, loose, and

heavy, the head large, the muzzle short and thick. The ears are hardly

apparent till the head is closely looked at, and are pressed to its sides,

hairy on both sides, obliquely sloped off behind, and rather pointed.

There are no cheek-pouches, but a broad fold of loose skin, Avith long

erect hair, is continued from the sides of the neck under the ears and

eyes to the angle of the mouth, giving the appearance of a sort of ruff to

the face, and confounding the head, neck, and body together. The

whiskers scanty, and the upper bristles only of considerable length

;

the teeth are, as is normal in the genus, two incisors above and below, and

five cheek-teeth above and four below, on each side. The incisors are

thick and stout, rounded in front, and compressed on the sides. The upper

cheek-teeth have two transverse sharp ridges meeting on the inner side

in a connecting tubercle with a subordinate ridge on the anterior and

posterior sides—the anterior tooth consisting of a simple projecting

» Mr Ogilby, in Royle's ' Illustrations I
Himalayanus. Two years later (vol. sii.

ofthe Botany of the Himalayahs' (1839) p. 409), he described another smaller

refers to Dr. Falconer having mentioned species of Marmot as inhabiting the

the Tibet Marmot in his report of his Himalayahs, and suggested that the

journey to Cashmeer, but adds that

there was no further knowledge of its

characters (i. 67). This Marmot was,

however, described and figured by Mr.

B. H. Hodgson in the Journ. As. Soc.

for 1841 (vol. X. p. 777), as Arctomys

term A. Tibctensis would be more ap-

propriate to the larger species. The
Tibetian Marmot is also figured by Dr.

Hooker, in his 'Himalayan Journals,'

ii. 93.—[Ed.]
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tubercle, surrounded on the inner side by a sweep of enamel. The
lower cheek-teeth have four tubercles at the angles, connected by longi-
tudinal and transvei-se low ridges. The legs are short and wrapped in

loose skin ; the paws large and strong, furnished below with a thick
elastic pad under the skin ; the toes long and distinct to the second
joint, the forepaws with four toes and a knobbed rudiment of a thumb,
the hind paws 4 inches long, with five toes ; nails stout, compressed, and
sliphtly curved. The tail long, equalling half the length of the head
and body, the fleshy part being 11|- inches, flattened and furnished
with long dense hair. The fur on the back and sides is long, close, and
rather coarse, but not harsh

; very scanty underneath on the chest and
belly. The rulF on the sides of the head composed of erect stiff bushy
hair. The eyes are large and black.

This Marmot forms an entirely distinct species, characterized by its

large size, brilhant colour, and long tail. It was first observed by Mr.
Moorcroft in his journey from Tibet to Cashmeer, and described by
him as resembling a young hare. > The animal has in con.sequence been
conjectured to be a Lagomys. To me tliere is nothing in its appear-
ance or habits that convej's the idea of a young hare. I learned in

Cashmeer, from a person who accompanied him, that M. Jacquemont
shot numerous specimens at Muttayen, between Drass in Tibet and
Sir-i-cottul, the mountain pass Avhich separates Cashmeer from Tibet.
The animal is entirely confined to the Tibetian region, and chiefly

to the northern face of the Himalayahs. Mr. Hodgson, in his Cata-
logue of the Nepaulese Zoology inserts an Arctomjjs Himalayams ;

^ but
as the notice is unaccompanied by any details, I know not whether his
animal is the same with the Tibetian Marmot, or whether it was found
on the northern or on the southern side of the Himalayahs. But cer-
tainly neither this nor any other species of Marmot exists on the
southern front of the range from the river Gogra to the Indus. Nor
does it appear to be found in Kunaor, which partakes of the climate
and productions of Tibet, and has a language in common with it.

Excellent observers, such as the Eev. Mr. Everest, Captain. Her-
bert, and many others, have ascended high up the valley of the Spiti

without having noticed it. In the Tibetian regions it is found all

along from near the lake Manasarovara to the banks of the Indus, where
it first bends to the south. In Cashmeer I was informed of its existence
towards the heads of the valleys of Du(;henparah and Shalimar, which
are conterminous with Ladakh, but nowhere along the Puntsal or
snowy range forming the moiintain boundary of Cashmeer on the side
of Hindostan.

TheDrin is a beautiful anim.al, and interesting both in its habits and
on account of the dreary regions which it inhaljits. There, on the con-
fines of eternal snow, it is the almost solitary type of animated existence.
I first observed it on descending the northern side of the Boorzillah range,
which intervenes between Little Tibet and the valley of the Kishen
Gunga, early in the month of August, but 300 or 400 feet below the
belt of perpetual snow, and high above the region of the birch, the
rhododendron, or juniper. This is the favourite habitat of the animal,
where but a few grasses, the Tibetian Eiimex, Poljjgona, Fedicidares,

' Royle, Illustrations of Botany of on wrapper of Journal of the Asiatic
Himalayahs, 1839, Introd. i. p. 37- Society, No. 65, for May 1837. (See

* Catalogue of the Nepaulese Zoolop;v p. ,583, note 2.

—

Ed.)
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and Primroses have their upper limit ; and it may be said that its

Alpine proJDensities are only restricted by the absence of vegetation

and the incapability of the soil for being burrowed in. It inhabits

alike the elevated plateau of Tibet, or the heads of its most aljoine

valleys. It is eminently social in its habits. The traveller, after crossing

a lofty ridge and traversing a snow field, descends into a bleak tract

where there is nothing to remind him of an animated creation besides the

companions or attendants Avho may be with him, and suddenly sees

below him a large community of animals which look golden-coloured in

the distance, young and old collected together within a small space.

On the top of a large stone or rock is seen a prominent figure on the

watch, who, by the vivacity of his movements and the intentness of his

gaze, shows the interest he takes in the approach of the stranger. He
raises himself erect on his hind legs, turns one side of the head and

then the other in quick succession towards the object ofhis siispicion, and,

on assuring himself of its nature, utters a loud clear and shrill cry ; the

other members of the community instantly take the alarm, the young
make at once for the burrows, and the old endeavour to get a sight of

the object of alarm, and if the nature of the ground prevents this, they

also betake themselves to the burrows. The sentinel meanwhile keeps

quickly repeating his cry, and maintains his ground till the advance of

the stranger to within a few yards endangers his personal safety, and he

rapidly retreats. After the lapse of a few minutes a head is seen

cautiously protruded out of one of the holes, making a rapid circuit of

inspection. If any cause ofalarm is observed it is speedily withdrawn,

and no cry uttered ; if nothing is seen the body comes out with extreme

caution, and if the stranger has gone on he is soon apprized by a shrill

cry from behind him that the sentinel has again taken to the post where

he first saw him, and the community is informed that the object of

alarm has passed by, and the members again issue forth to bask in the

sun. The station for the burrows is usually near the base of the

sloping ridge of a valley, or, if the ground is level, the most elevated

part of it is selected, so as to guard against flooding from melted snow

or rain. With regard to soil the animal a^apears to be indifferent. At
Sookarim Murbul, below Boorzillah, the ground is entirely composed

of fragments of granite, covered by a scanty stratum of clayey soil.

Here the burrows were numerous, and their excavation must have been

attended with difficulties which would have defeated a less skilful

pioneer. The excavated matter at the mouth of the burrow con-

sisted entirely of granite, pebbles, and gravel, and its direction must

have been devious to a degree, from the intervening blocks of granite

met with in the course of digging. The burrow at its mouth goes off

downwards at a considerable angle. If a raised block of stone happens

to be near, the excavated materials are thrown up into a careless

mound. But if not, the ejected gravel is dressed up into an elevated

broad glacis, which slopes rapidly into the mouth of the burrow. This

spot is the favourite station of the Drin, where he may be observed

basking for hours in the sim. Near the same place I saw several indi-

viduals perched on blocks of stone forming the talus of a granite cliff,

and uttering their shrill cry on my ajsproach. Here the habitation of

the Drin appeared to be merely the casual crevices left between the

blocks of stone. The burrows, where the ground admits, are close

too-ether, and as much so as in the most crowded rabbit warren in
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England. The slope at the month is tidy and clean, and filth or drop-

pings are rarely seen near it. Judging Irom the number of burrows
on one spot, and the individuals seen about them, a community varies

from twenty to fifty members, young and old.

The Tibetian Marmot is a diurnal animal ; from stmrise to sunset

young and old may be seen about the warren, gnawing plants or bask-

ing in the sun. During the day it never appears to retreat to its

burrow, except on the approach of a suspicious object. It is rarely

seen more than a few yards off from the warren, and if suddenly come
upon at a greater distance it is easily outrun and caught by the hand.

But this seldom happens. Although so abundant where its station is,

a specimen is not easily got. On the aj^proach of man they retreat to

the mouth of the burrow, and after receiving a ball or a charge of shot,

if a spark of life remains, they Avriggle into their den and slide down
out of reach. The cry is peculiarly clear, loud, and shrill, and it some-
Avhat resembles the sound of ' cheeoo ' raised to an octave. It has also

something ventriloquial about it. When the eye does not guide the

ear to where it is uttered, one looks a few yards ahead, expecting the

animal to be close under his feet, while the little trumpeter is soon
detected seated perhaps a hundred yards off. On uttering the cry the

Drin stretches otit its neck, and bends the head down like a cock at the

finishing note of his crow, and the movement is such as to convey the

idea that the animal is about to take to flight.

The Drin exists in vast numbers in the elevated tracts of Tibet ; it

has no enemy in man, nor any predaceous foe to control its prolific

prodiiction. The Tibetians do not eat its flesh, nor do they hunt it

for its fur, although in other cotmtries the latter would be an article of

commerce. Its natural enemies, such as the eagle and the Mustelidce,

are nowhere seen. The latter could not exist the whole year in the

region of the Drin, and were they to invade it in the summer months
they would first have to pass through an intermediate lower belt,

where they would find nothing to feed upon ; and this circumstance
is perhaps the security of the Marmot. Were the iliistelidce to reach
so high, their production, from the vast abundance of food, would soon
be so great that numerous traces of them would be seen about the

haunis of the Drin, and the latter would soon be suppressed in number.
But nothing of either sort is observed. The only controlling agency
upon the excessive production of the Marmot is probably the ava-
lanche, or an unusually he:ivy fall of snow during the winter, either of

which might extend the period of hybernation to a whole community
longer than the 'powers of life could sustain.
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XXIX. MISCELLANEOUS NOTES ON INDIAN
ZOOLOGY.

BY H. FALCONER, M.D.

I.

—

Note on Cervus Duvancellii. {Cuv.)

The deer and antelopes of India are still but imperfectly known, and

much doubt exists about the number and character of the species. Much
has been done by Indian naturalists Jately, but a great deal remains to

be accomplished. The number of species in the group of the genus

Cervus, called Rusa by Hamilton Smith, is by no means settled, and

the characters of the species are ill-defined. Mr. Hodgson has thrown

much light on the Eusine deer of Nepaul, and the tract of Terai below

it, as well as on every point connected with the zoology of the Hima-
layahs to which he has given his attention. I entirely agree with him
that the characters derived from the horns, as restricted to the sub-

genus Rusa by Major H. Smith, are insufficient. The Kalo e/araz figured

by Mr. Hodgson in the 1st volume of the Journal As. Soc. (p. 115) has

no terminal subdivision of the beam, and no branch from the horn but

the brow antler. The animal now to be noticed forms another exception

from the group, in having the beam divided into four subterminal

branches, but in other respects possessing all the characters of the Rusa,

I believe, in so far as could be determined from the fresh head.

Subgenus Rusa.

Cervus Eucladoceros. (^Nob.) ^

Stature very large ; horns round, slender for the size, roughly ridged

and furrowed ; basal antler anterior, long, thrown off at a large angle
;

beam reclining, divergent, quadrifurcate, giving off above the middle

an internal bifiu-cate branch with snags of unequal length, and termi-

nating in a fork with nearly equal processes ; sub-orbital sinus large
;

muzzle broad ; canines.

Head large ; ears large, lined with long whitish hair. Horns massive

near the burr, 7 inches in circumference, 2^ inches apart on the brow.

Bez antler low, long, anterior and erect, slender, slightly recurved, roughly

ridged to about three-quarters of the length, and tapering into a very

smooth and sharp ivory white point, thrown off at an angle of above

' This Bote was written in 1835 or

]836, but was never published. In a

drawing of the specimen described, the

species was subsequently desigaated in

Dr. F.'s writing, Cervus Duvancellii. The
species appears to be the Cervus Ela-

-pho'idcs, orthe2?«Amiy«of Hodgson. (See

Cat. Mam. in Brit. Mus: p. 204.)—[Ed.]
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80° from the beam with which it forms a broad-ridged or mammillated
fork. Beam reclining, slightly curved forwards, divergent, round,
bluntly ridged, slender for the size, 5^ inches in girth, divided above
the middle into four prongs, viz. a branch thrown off inwards and
backwards, bifurcated laterally ; the inner snag very short, the outer

three times longer ; the beam then rising some distance, and terminat-

ing in a perch ; the processes nearly equal, anterior and posterior ; the

anterior smooth, pointed and slender, like the bez antler ; the anterior

inciirved, forming the summit of the beam, the posterior nearly erect.

There is some slight difference between the horns of the opposite

sides. The above description is of the left one ; on the right side,

where the subdivision of the branches commences, the beam is flattened,

and the offset of the branches approaches palmation. In other respects

the horns are alike. A plane on the anterior surface of the terminal

prongs would form a curve.

Length of the head from liase of the horns to tip of the muzzle, 1 ft. 2 in. ; ditto

from the occipital ridge to ditto, 1 ft. 8 in. Width from tip to tip of the ears 2 ft.

Length of the horns along the curve, 2 ft. 11 in.; ditto, straight line along the
chord, 2 ft. 5 in. ; ditto of the intereornual axis, 2 ft. 1^ in. Interval between
the horns on the brow, 2^ in. Divergence of the tips, 2 ft. 5 in. Greatest interval

between the horns, 2 ft. 8^ in. Length of the brow antler along the cuiTe, 1 ft.

4^ in. ; ditto straight from pierch to tip, 1 ft. 2|- in. Offset of ditto from the burr,

2^ in. Interval between the points of ditto, 1 ft. 6 in. ; ditto, from ditto to the
middle of the beam, 1 ft. 4 in. Length from bu;r to lower terminal fork on the
beam, 1 ft. 5 in. ; ditto from the lower to the upper terminal fork, 6^ in. ; ditto of
the anterior terminal branch jjrocess, 1 ft. 1 1 in. ; ditto, of the jiosterior ditto,

10 in. ; ditto of the outer snag of the lower forkj 6 in. ; ditto of the inner snag
ditto, '2^ in. Divergence between the tips of ditto, 1 ft. 3 in.

I had no means of ascertaining the dimensions of the body, as only
the fresh head was sent to me. Mr. Money, C.S., from whom I received

it, described the animal as large. He was one of a party of three

who shot twenty- one of the deer in one day, large and small. The deer
had a long shaggy mane on the neck, and long hair on the throat. The
colour of the head was a dusky greyish brown, but taAvny above the

nnizzle ; that of the body was described as of a dark brown. It was
shot in a jhil on the west bank of the Ganges, south of Hurdwar. It

may be considered as inhabiting the Sub-Himalayan terai.

I apprehend there can be little or no doubt that this deer belongs to the
Jiiisa group. I have a nearly ftill-grown female Jurao, and a young male
that has not yet thrown out horns. Along with the head I have described

I received the head of a young deer, with the sample horns cif the first

year's shoot, shot at the same time with the large one. The heads
respectively exactly resembled the living young male and the adult
female ; and the expi-ession of the heads was precisely alike in both.

The heavy mane on the neck, the rise and sigmoid flexure of the sub-
orbital sinuses, and the large muzzle, added to the other poinis of
similarity, leave no doubt that the species is a Riisa.

I am also of opinion that the species is distinct from the animals
described by Mr. Hodgson, the Kalo, Sato, and Phusro Jarais of
Nepaul, and the Rusas of Major H. Smith. If any importance
attaches to characters derived from the horns, it cannot be regarded as

a variety. The slender form of the horns, the great length and large

angle at which the bez antler is throAvu off, and the four-pronged ter-

mination of the beam, although either might have existed singly in a
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variety, in conjunction must be regarded as indicating a distinct

species. Perhaps the Rusas might be conveniently distributed into

three sections :

—

I. Those with brow antler and simple beam : Kalo Jarai, Hodgson.

II. Those with bifui-cated horns. The Rusas of Hamilton Smith.

III. Those with slender horns and four-pronged beam, including the

animal above described.

I am not aware of any native name for this deer. On this point

there is much confusion, which has added greatly to the difficulty of

discriminating Indian deer. The Saumur of the lower provinces is

called the Maha in the upper part of the Doab ; and these names

appear to be applied to more than one species. The Eusas of Nepaul are

called Jarai ; in Kimiaon, and the Jumna-Gangetic tract of the

Himalayahs, they are called Jiiraos, What is the Bai^a Singlia ?

Hamilton Smith says it is the C. Hippelaplius ; and Mr. Hodgson says

it is a splendid variety of the common stag, or C. Elaphus. Should

this notice reach the eye of Mr. Hodgson, I would suggest his recon-

sidering this opinion, or favouring Indian naturalists with his reasons

for thinking so. In the iipper part of the Doab, Bara Singha is applied

to any large deer by the natives, particularly to such as have any

remarkable development of the antler. Many sportsmen say it is a

deer with six branches on each horn ; but I have never met with any-

one Avho could specifically say what the deer was. It would be well

if the term Bara Singha were settled, and applied specially to some one

of the large deer.

II.

—

Note on an Indian Species of Esox.

Esox (Belone) Hindostanicus (Falc).

Malacopterygiens abdoininaux, Cuv. ; Gen. Esox.—Muzzle long and

attenuated, with a large gape ; upper jaw with its sides composed of the

intermaxillaries, which have a posterior pedicle, the maxillaries being

concealed under the tips and not entering into the composition of the

jaw ; teeth in both jaws, some of them long, jwinted, and distant, the

intervals occupied by a row of smaller teeth ; no teeth in the palate.

Lower jaw projecting beyond the upper; no adipose fin or l|az-billa3

;

opercula and branchial openings large ;
body and tail elongated, the

latter compressed at the sides; scales cycloidal, small, hard ;
dorsal and

anal fins short ; one dorsal fin placed right above the anal.

Suhgen. Belone, Cuv.—Dorsal fin with 16 rays, anal fin 18 rayed;

branchial membrane 14 rayed; caudal fin, with a nearly rectilineal

termination (no echancrure), 19 rayed ; head rather small ; lower jaw

extending beyond the upper, both being straight, and twice as long as

the head proper; body and tail cylindrical and serpentiform ; two

longitudinal ridges, with an intermediate ridge, and bounding furrows

along the back ; a mesial lateral line from the tail to the opercula, and

a longitudinal coronated line of scales on either side towards the belly.

Pectoral fins 9 rayed ; ventral fins 6 rayed.

The muzzle long and needle-shaped; total length of body and

muzzle about 8^ inches ; diameter of the body half an inch
; _

the teeth

are of two sorts—one very long and needle-shaped, rather distant, the

other shorter and occupying the intervals ; eyes very large ; head flattened
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above, with a deepish and broad longitudinal furrow ; a membranous
pouch tinder the fork of the inferior maxiUaries ; body green above,

white underneath ; intestine short, straight, and thick ; no ccecum.

Called by the natives of Hindostan ' the Cowah Muchee,' or Crow-
billed fish. Sometimes attains 18 inches.

Forms a distinct species, nearly allied to the marine Esox Belone of

Cuvier, but differing in number of rays to the fins, and in having a

straight ended, not forked, tail.

Inhabits nullahs and stagnant waters at Suharunpoor ; common.
Swims horizontally, with a zig-zag motion, like an eel. Is eaten by

the natives.

III.

—

Memorandum regarding the Predaceous Habits of Indian

Frogs in an instance observed by Mr. J. Wright.

About the end of August, 1840, Wright one evening was seated

outside the house on the terrace, and saw one of the large yellow rain

frogs of Hindostan quietly crouched under a raised piece of timber,

close to the terrace. There happened to be a quantity of chaff and

grain strewed over the adjoining ground near the terrace, left there

after feeding fowls. Several sparrows were attracted by the sight of

the grain, and settled upon the spot. The movements of the birds

hopping about and picking the grain soon appeared to arouse the atten-

tion of'the frog, who evinced his interest by raising himself on his hind

legs, and vibrating his body rapidly backwards and forwards without

leaving his cover under the wood. At length one of the sparrows

hopped to within /o?»' ov five feet of him, when, in one spring, he threw

himself most accurately on the bird, and seized it in an instant, taking

the head, neck, and body at once into his gape. He then sprang back

to his cover, and was vigorously endeavouring to swallow the bird,

Avhen Wright, who was attentively watching what was going on, got

up, pushed the frog into a comer, where he was able to lay hold of the

reptile, and seizing the sparrow's legs, compelled the frog, after a deter-

mined resistance, to disgorge his prey. The sparrow had a spark of

life remaining when drawn out. The correctness of these particulars

is hereunder authenticated by Wright.

' The above statement is strictly correct.

' J. H. S. Wright.'

StTHAExrNPOOE : July 15, 1841.
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